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TN  the  latest  bulletin  of  the  Institution  of  Mining  and 

-'■  Metallurgy,  in  London,  we  read  a  description  of  the 
ceremony  attending  the  unveiling  of  the  war  memorial 
to  those  members  and  associates  of  the  Institution  who 
died  on  active  service.  The  list  numbers  126  out  of  a 

membership  of  about  2000.  The  unveiling  of  the  me- 

morial by  Field-Marshal  Eai-1  Haig  was  followed  by  a 
solemn  silence  of  one  minute,  after  which  the  Field- 

Marshal  pronounced  the  words :  ' '  Their  name  liveth  for 
evermore".  The  members  of  the  British  engineering 
piofession  responded  nobly  to  the  call  of  duty  in  behalf 
of  the  great  cause  that  became  ours  also.  Gentlemen, 
we  join  with  you  in  standing  silently  at  the  salute! 

'T'HE  dignity  of  Labor,  with  a  capital  L,  shows  itself  in 

-■-  various  forms,  some  of  which  indicate  a  lack  of  that 
priceless  possession,  a  sense  of  humor.  The  manager  of  a 
gold  mine  in  Victoria,  Australia,  recently  suspected  that 
all  the  precious  metal  produced  was  not  finding  its  way 

into  the  coffers  of  the  company;  so  at  a  pre-determined 
date  the  men  from  the  mine  were  searched  and  their 

houses  were  raided  for  ill-gotten  gains.  The  result  was 
that  about  15%  of  the  miners  were  found  with  stolen 

specimens  in  their  possession,  and  much  gold  was  dis- 
covered in  the  houses  near-by.  Before  the  manager  had 

time  to  do  more  than  recover  the  purloined  metal  the  men 
proclaimed  a  strike  as  a  protest  against  the  undignified 
treatment  they  had  received.  Such  are  conditions  in 
Labor-ridden  Australia. 

"YET  HAT  the  so-called  premium  on  gold  means  to  a  big "  enterprise  in  South  Africa  is  shown  by  the  annual 
report  of  the  New  Modderfontein,  the  premier  gold  mine 
of  the  world.  During  the  financial  year  ended  June  30, 
1921,  the  output  was  1,083,000  tons  yielding  9.741  dwt. 
per  ton,  or  527,477  ounces  of  fine  gold.  The  extraction 

was  98% — a  truly  splendid  metallurgical  achievement. 
The  gold  was  sold  for  112.58  shillings  per  ounce,  as 
against  102.25  shillings  in  the  previous  year,  and  as 

against  the  normal  or  pre-war  price  of  85  shillings  per 
ounce.  The  working  cost  increased  1^  shillings  per  ton 
milled,  and  the  yield  decreased  0.58  dwt.  per  ton,  yet  the 
working  profit  for  the  year  showed  an  increase  of  7  pence 
per  ton.  But  the  most  interesting  feature  of  the  report 

is  the  statement  that  "the  total  profit  for  the  year  was 
£1,720,202  17s.4d.,  of  which  £751,427  was  obtained  from 

the  increased  price  of  our  product  above  standard  price". 

Thus  the  discount  on  the  paper  pound,  as  measured  in 
gold  or  in  American  dollars,  brought  an  increa.se,  in  terms 

of  paper  currency,  of  43%  in  the  profit  won  by  this  gold- 
mining  enterprise. 

/^ARBIDE  lamps  have  one  shortcoming — the  likeli- 
^^  hood  of  the  burner  clogging  at  an  inopportune  time. 
Messrs.  J.  E.  Turja  and  J.  W.  Jacobson,  of  Hancock,  in 
Michigan,  have  patented  a  device  that  is  said  to  prevent 
this  clogging  entirely.  It  seems  ridiculously  simple.  A 
short  wire  housed  in  a  curved  brass  tube  is  operated  by  a 

push-button  conveniently  placed  on  the  top  of  the  lamp, 
where  it  can  be  reached  by  the  thumb  of  the  hand  car- 

rying the  lamp.  The  free  end  of  the  wire  normally  is 

held  just  behind  the  burner-tip  by  a  spring  beneath  the 
button  and  within  the  tube,  which  is  enlarged  to  accom- 

modate it.  When  the  button  is  pressed  or  turned,  the 
wire  pushes  the  particle  of  obstructing  matter  out  of  the 

tip,  the  lamp  continuing  to  burn  in  the  meantime.  This 
is  the  way  the  device  works  in  theory  and.  it  is  claimed, 
in  practice.  The  common  method  of  cleaning  the  burner 
is  to  put  out  the  light  and  insert  one  of  a  bunch  of  small 
wires  that  the  miner  carries  in  a  small  tube  in  his  pocket : 

necessarily  this  pushes  the  obstructing  particle  back  into 
the  burner,  where  it  may  cause  trouble  again.  It  is  clear 
that  a  device  of  this  kind,  if  practicable,  will  obviate  at 
least  one  of  the  primary  causes  of  the  emphatic  but  genial 

profanity  for  which  miners  in  genei-al  are  notorious. 
Only  those  who  work  underground  know  the  aggravation 
of  being  left  in  the  dark. 

TTYDRO-EIECTRIC  power  development  promises  to 
-'■■'■  be  the  outstanding  feature  of  industrial  progress 

during  the  next  25  years.  This  is  the  opinion  of  the 
Federal  Power  Commission,  whose  first  annual  rejiort 

has  just  been  issued.  During  the  16  months  tliat  fol- 
lowed the  passage  of  the  Federal  Water  Powers  Act  of 

1920  no  less  than  185  applications  for  preliminary  per- 

mits and  85  applications  for  licenses  to  develop  water- 
power  were  filed  with  the  Commissioner.  The  resources 
under  consideration  totaled  11,060.000  prininry  and 

5,766,000  secondary  horse-power;  the  consunnnation  of 
all  the  projects  would  involve  an  expenditure  of  over  two 
billion  dollars.  Among  the  plants  that  have  been  licensed 
and  in  connection  with  which  the  construction  work  is 

proceeding  are  two  of  over  half  a  million  horse-power 
apiece,  for  the  Niagara  Falls  Power  Company  and  for 



MINING  AND  SCIENTIFIC  PRESS Januarv  7,  1!)22 

tlif  Soiitliorn  California  Edison  ("onii)an,v,  one  of  IID.UUU 
horse-iiower  for  the  Alabama  Power  Company,  and  sev- 

eral of  smaller  capacities.  The  more  extended  applica- 
tion of  electric  power  will  involve  an  initial  expenditure 

for  metals  that  will  do  much  to  restore  confidence  in  the 

mining  industry. 

!¥/  K  have  received  several  letters  asking  for  a  specific 

''  rffcreiice  in  our  pages  to  the  Government's  call  for 
the  i)roductiou  of  war  minerals.  It  will  be  found  on 

page  319  of  our  issue  of  March  9,  1918,  where  we  quoted 

from  a  circidar  is-sucd  l\v  the  late  Franklin  K.  Lane,  then 

Secretary  of  the  Interior.  The  call  was  to  save  the  ships 

needed  for  war  purposes,  by  producing  the  needed  min- 
eials  at  home  and  so  decreasing  the  number  of  vessels 

occupied  iu  the  transport  of  minerals  from  foreign 

sources.  The  minerals  specified  by  the  Secretary  of  the 

Interior  were  manganese,  flake  grapliite,  tin,  tungsten, 

antimony,  pyrite,  magnesite,  potash,  and  nitrates.  In 

our  issue  of  December  29, 1917,  on  page  918,  we  diseus.sed 

the  i>r<)duction  of  war  minerals  and  referred  to  the 

urgency  of  the  national  demand  as  indicated  by  the  steps 

already  taken  by  the  Geological  Sur\-ey  and  the  Bureau 
of  Mines,  aetinr  for  the  Government. 

TN  a  letter  from  the  secretary  of  an  organization  with 

-'■  which  we  hapi)en  to  be  out  of  sympathy,  the  writer 
slates  his  inability  to  dissociate  from  himself  personally 

the  criticism  that  is  aimed  at  his  doings  as  an  official. 
This  is  one  of  the  misfortunes  of  an  editor,  who.  of  course, 

is  impelled  frequently  to  criticize  public  affairs  witli 

which  his  personal  friends  may  be  connected  or  identified. 

On  the  other  hand,  the  editor  learns  early  in  his  experi- 

ence to  accept  critiei.sms  of  his  editorial  utterances  with- 

out going  on  the  war-path  against  those  who  utter  them 
and  send  them  for  pul)lication  in  the  paper  with  wliicli 

he  is  identified.  Frankly,  life  would  be  impossible  if  all 

of  us  were  to  take  umbrage  every  time  a  friend  is  in  dis- 
agreement with  us  on  matters  of  public  interest.  The 

test  of  real  friendship  is  to  be  able  to  disagree  without 

quarreling;  indeed,  part  of  the  pleasure  of  life  is  the 

frank  ventilation  of  ideas  and  the  exehaiige  of  thouglit 

between  men  of  different  minds.  At  this  beginning  of  a 

New  Year  we  send  greetings  to  those  whom  we  may  have 

annoyed,  linavoidalily  ancl  inadvertently,  during  1921  ; 

wc  wish  them  good  luck,  and  we  hope  that  in  ]!I22  we  may 

find  issues  upon  which  they  and  we  can  unite  for  the  good 

of  till-  mining  jirofession  and  the  mining  industry. 

"TiEXVER  is  the  home  of  yet  another  process  that 
^-^  claims  to  free  gold  and  all  other  metals  from  gangue 

or  vein-matter,  a  100%  extraction  of  all  'values'  being 
assured.  Several  of  our  subscribers  have  requested  en- 

lightenment as  to  the  details  of  operation  of  the  Codding 

process,  as  it  is  called,  which  has  received  highly  favor- 

able mention  in  various  publieation.s.  We  learn  that  tlie 
invention  does  not  necessitate  the  use  of  either  heat  or 

acid;  the  metals  are  not  dissolved.  The  ore  is  first 

ground  to  the  desired  fineness,  then  placed  in  'tanks' 

ami  agitated  with  water,  "or  with  the  natural  products 
of  the  earth  as  the  case  requires.    The  agitation  and  the 

iiii'tals  and  the  sulpliides  which  comprise  the  ore  make  it 
a  Chemical  and  Electrical  Process.  There  is  enough 

electricity  generateil  to  produce  the  chemical  and  physi- 

cal change".  These  features,  we  learn,  are  all  patented. 
"Should  the  oie  carry  only  such  values  as  are  amenable 

to  quicksilvei'  auudgamation,  the  pulp  is  circulated  from 
the  agitating  tank  to  a  recently  perfected  amalgamator, 

in  which  the  mass  is  pei-meated  by  gravity  through  a 
l)ody  of  live  quicksilver  at  the  rate  of  15  to  20  gallons 

per  minute,  or  more,  as  desired."  The  interjected  sta- 
tistics of  capacity  are  interesting  but  unconvincing. 

"As  the  metallic  values  are  liberated  from  the  gangue, 
they  are  trapped  by  the  quicksilver,  so  that  at  the  end 
of  the  run  the  tailings  show  entire  absence  of  such 

values  .  .  .  Simple  or  complex  ores  of  every  nature 

which  have  been  treated  by  this  process,  during  a  period 

of  years,  have  yielded  perfectly  satisfactory  results  .  .  . 

The  maximum  expense  per  ton  treated  with  the  process 

will  not  exceed  $1  for  simple  or  refractory  ores  .  .  . 

The  solution  [sic]  does  not  saturate  itself  in  any  degree, 

so  obviously  if  any  extraction  can  be  obtained,  it  is  only 

a  matter  of  sufficient  time  to  effect  a  100%  extraction." 
From  the  above  it  will  be  observed  that  a  feature  of  the 

process  appears  to  be  the  somewhat  bewhiskered  idea  of 

passing  gold-ore  pulp  upward  through  mercury.  The 

mass,  we  learn,  "is  permeated  by  gravity".  In  \'iew  of 

the  density  of  quicksilver  we  believe  that  'levity'  is 
meant ;  and  we  are  inclined  to  view  the  somewhat  ex- 

travagant claims  made  by  the  interested  parties  as  arous- 
ing reactions  that  belong  to  the  same  category. 

The  New  Year 

Let  the  dead  lia.st  bui-y  its  dead;  never  were  we  more 
willing  to  say  farewell  to  the  dying  year  and  to  welcome 

t  he  new — which  only  goes  to  prove  how  blessedly  short  our 
memories  are,  for  assuredly  1918  was  better  exchanged 
for  1919  than  was  1921  for  1922.  Be  that  as  it  may,  we 

receive  1922  with  a  smile,  believing  confidently  that  better 

times  are  ahead.  The  past  year  has  been  marked  by  the 

(Millapse  of  the  metal  markets  and  the  closing  of  the 

mines  that  are  dependent  upon  those  markets.  The 

dawn  of  1922  finds  the  metal  markets  strong  and  hope- 

ful, and  from  widely  separated  mining  districts  comes 

the  news  of  a  resumption  of  active  operations.  Copper 

felt  more  severely  than  any  other  metal  the  effects  of  the 

after-the-war  collapse,  therefore  the  revival  of  the  eop- 
jjcr  mines  is  the  most  significant  of  the  good  tidings.  In 

this  connection  we  quote  a  statement  made  at  New  York 

on  December  2:!  liy  Mr.  John  D.  Ryan,  of  the  Anaconda 

mining  company:  "For  more  than  eighteen  months  I 
have  been  pessimistic  over  the  immediate  outlook,  but  1 
have  now  changed  my  view  considerably.  Business  in 

this  country  has  changed  materially.  Copper  consump- 
tion in  America  has  been  50%  better  in  the  last  quarter 

than  it  was  in  the  first  half  of  1921,  and  it  may  surprise 

the  ])id)lic  to  learn  that  the  coiiiier  consumption  of  the 

world  today  is  equal  to  that  of  the  best  pre-war  year. 

191:3.  The  outlook  for  1922  is  now  very  encouraging". 
Governor  Harding  of  the  Federal  Reserve  P.oard  says, 

"the  bells  that  ring  in  1922  will  usher  in  a  Hew  bus-in^ss 
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iwival  that  will  develop  in  due  course  into  a  new  era  of 

prosperity  for  the  United  States".  If  the  country  be 

prosperous  the  mining  industry  will  flourish,  for  the  use 

of  metals  is  essential  to  comfort,  transportation,  and 

communication.  What  is  more,  we  see  signs  of  a  general 

resumption  of  the  demand  for  the  metals  that  are  pro- 

duced in  the  United  States :  the  atmosphere  of  the  world 

has  cleared ;  storm-clouds  linger  on  the  distant  hills ;  but 
the  wind  of  unrest  is  dying  down,  and  the  rain  of  trouble 

has  ceased  to  rattle  on  the  roof.  A  rainbow  gives  the 

promise  of  sunshine  and  peace;  an  air  of  hope,  as  of  a 
a  new  dawn,  braces  our  tired  nerves.  We  face  the  future 

gladly.  To  those  engaged  in  the  mining  and  metallur- 
gical industries  we  send  greeting  and  extend  the  hand  of 

fellowship.  Gentlemen,  good  luck  to  you  in  1922,  and 
after ! 

Pasturage  for  Bulls 
A  few  days  ago  Mr.  Charles  Butters  was  telling  us 

about  his  plans  for  developing  and  equipping  a  promis- 
ing mine,  named  the  San  Albino,  in  a  remote  part  of 

Nicaragua.  After  describing  the  proposed  plant,  he 

stated  that  the  scale  of  operations  depended  upon  "pas- 

turage for  bulls".  In  reply  to  questions  he  explained 
that  the  haulage  of  supplies  and  machinery  was  done 

by  ox-teams  and  that  they  could  not  carry  their  own 

fodder,  so  that  provision  for  grazing  had  to  be  made  at 

the  mine.  In  short,  the  scale  and  character  of  the  mining 

and  metallurgical  operations  had  to  be  adapted  to  local 

conditions,  or,  to  generalize,  the  strengtli  of  an  industrial 

chain  is  measured  by  that  of  the  weakest  link.  W^e  are 
reminded  of  the  experience  of  the  Burma  Corporation, 

which  planned  an  industrial  expansion  on  a  large  scale 

without  paying  sufficient  attention  to  a  basic  factor, 

namely,  an  adequate  supply  of  labor.  Lacking  that  pre- 

requisite the  magnitude  of  the  scheme  of  technical  de- 
velopment had  to  be  reduced.  The  economic  limit  of 

operations  was  fixed  by  the  amount  of  labor  available 

in  the  locality.     That  was  their  "pasturage  for  bulls". 
Again,  we  recall  the  fact  that  thirty  years  ago  a  40- 

stamp  mill  was  regarded  as  the  most  satisfactory  unit  for 

that  kind  of  metallurgical  plant.  It  was  the  size  that  con- 
duced to  economical  operation  because  it  required  no 

more  and  no  less  labor  and  supervision  than  was  within 

the  capacity  of  a  complete  crew  and  a  competent  super- 

intendent. Any  enlargement  of  the  plant  entailed  addi- 
tions to  the  force ;  any  diminution  permitted  no  decrease. 

Besides,  the  risk  from  fire  was  such  that  a  40-stamp  mill 
was  enough  to  put  under  one  roof;  it  was  deemed  wise 

to  divide  80  stamps  under  two  housings.  In  later  years, 

owing  to  the  further  development  of  labor-saving  de- 

vices and  the  growing  scale  of  mining  operations,  it  was 
found  that  the  size  of  the  economic  unit  could  be  en- 

larged advantageously  to  150  stamps.  Meanwhile  fire- 

proof construction  had  decreased  the  risk  of  a  conflagra- 

tion. It  matters  not  for  the  purpose  of  the  i)resent  dis- 

cussion whether  40  stamps  or  150,  or  even  300,  be  the 

best  unit ;  the  point  we  are  making  is  that  there  is  a 

limit  beyond,  which  mere  size  or  capacity  does  not  con- 

note effectual  operation.  This  holds  for  the  mine  as  well ; 

a  mine  can  produce  enough  ore,  for  example,  to  supply  a 

mill  of  given  size ;  beyond  that  tonnage  it  becomes  neces- 

sary to  trespass  upon  the  ore-reserve  or  to  lower  tin.- 
grade  by  including  waste.  Somewhere  in  the  economic 

prevision  or  calculation  there  is  a  critical  point,  typified 

by  the  "pasturage  for  bulls".  For  example,  a  few  years 
ago  the  gentlemen  who  controlled  the  mining  industry 

of  the  Rand  thought  it  clever  to  form  a  number  of  big 

consolidations.  The  mining  companies  operating  at 

Johannesburg,  but  directed  from  London,  were  largi' 
enterprises  already ;  they  owned  extensive  areas  of  ore- 
bearing  ground  and  they  were  working  on  a  scale  that 

already  taxed  the  resources  of  their  managers.  How- 
ever, it  was  decided  to  consolidate  or  agglomerate  groujjs 

of  five  or  six  of  the  large  mining  companies  into  several 

super-enterprises.  This  enabled  the  controlling  finan- 
ciers to  unite  some  languishing  company  owning  a  de- 

cadent mine  to  two  or  three  strong  companies  owning 

highly  productive  properties;  in  other  words,  a  weak 
sister  was  partnered  with  sundry  strong  brothers ;  a  lame 

duck  was  made  to  flock  with  several  golden  geese ;  a  mis- 
take was  covered  and  a  failure  was  redeemed,  at  the 

expense  of  the  public,  which  passively  accepted  the  con- 
solidation under  cover  of  alluring  assurances  that  the 

combination  of  companies  would  create  an  investment 

exactly  suited  to  the  trust-funds  of  widows  and  orphans, 

and  to  the  taste  of  sundry  simple-minded  people  needing 

gilt-edged  security.  The  idea  was  that  a  gilt-edged  in- 

vestment could  be  made  b.v  combining  a  number  of  specu- 
lative ventures,  the  risk  inherent  in  any  one  enterprise 

being  decreased  by  spreading  it  among  a  number  of  simi- 
lar enterprises.  This  financial  philosophy  might  have 

proved  sound  if  only  the  promoters  had  not  ignored  the 

impoverishment  of  the  ore  in  depth.  Some  of  them  were 

aware  of  the  impoverishment  because  their  engineers 

had  told  them  of  it,  but  a  tacit  agi-eement  for  silence  on 
this  critical  factor  led  to  the  transfer  of  millions  of 

pounds — not  dollai-s — from  the  pockets  of  the  many  to 

the  cofl'ers  of  the  few.  The  non-persistence  of  the  ore 

(using  that  term  in  its  economic  sense)  in  the  mines  of 

the  Central  Rand  was  the  'pasturage  for  bulls'  of  the 
flamboyant  calculations  that  bemused  London  ten  years 

ago.  In  one  sense  the  pasturage  for  'bulls'  on  the  Stock 
Exchange  was  more  than  ample  for  a  while,  the  shares 

being  pushed  to  quotations  far  bej'ond  their  intrinsic 
value,  but  in  the  end  the  pasturage  became  overgrown  with 

bushes  of  bitter  berries  on  which  the  'liears'  fea.sted  raj)- 
turously.  The  fashion  for  big  holding  companies,  such  as 
the  Consolidated  Gold  Fields  of  South  Africa  and  the 

Rand  l\Iines,  Ltd.,  led  to  the  promotion  of  undertakings  to 

which  the  public  was  persuaded  to  accord  tlie  character  of 
a  financial  trust,  so  safe  as  to  be  attractive  at  a  return  so 

small  as  to  argue  an  'investment',  not  a  speculation.  The 
market-value  of  these  big  consolidations  has  depreciated 

pitifully;  they  are  a  fiasco  and  a  fizzle  partly  because  in 
their  manifold  operations  they  transcended  the  scope  of 

personal  management.  After  all.  a  man's  caiiacity  for 
supervision  is  limited.    The  individual  mine  and  the  sep- 
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iirate  cntiTiirise  in  Soiitli  Africa,  as  I'Isewlierc,  was  already 

large  enough  to  oei'upy  the  entire  time  and  to  consume  the 
whole  energies  of  a  resourceful  manager,  that  is,  he  had 

as  much. as  he  could  do  to  inform  himself  concerning  the 

pi-ogrcss  of  operations  and  to  keel)  in  toucli  with  develop- 
ments from  day  to  day,  so  as  to  direct  them  intelligently 

and  efKeiently.    Any  exjiansion  rendered  it  necessary  for 

him  to  deputize  his  duties  and  to  trajisfer  responsil)ility 

to  assistants.    In  this  issue  we  publish  a  humorous  article 

liy  Mr.  C  T.  Tlutehinson  in  which  he  pokes  fun  at  tlie 

modern    hahit    of    enlarging   and    ex]iaiiding    industrial 

enterprises  to  the  point  of  disintegration.     AVhen  an  en- 
terprise is  so  vast  that  the  controlling  tnind  eannot  cope 

with  the  duties  involved — and  it  must  lie  one  mind,  not 

many — it  becomes  the  victim  of  its  own  bigness.    Instead 
of  being  held  and  directed  by  the  reins  of  an  individual 

of  distinct  character  and  recognized  responsibility  it  is 

tied  to  the  loose  ends  of  a  vast  departmental  system  the 

chief  |)rerogative  of  which  is  'to  pass  the  buck'.     This 
shifting  of  responsibility  is  demoralizing;  so  is  the  in- 

evitable effort  of  each  department  to  justify  itself  by 

aggrandizing  its  scope  and  importance  at  the  expense  of 

the  otliers.     Solidarity  is  as  necessary  in  large  mining 

and  metallurgical  enterprises  as  was  the  pasturage  for 

hulls  at  San  Albino.     To  take  another  concrete  cxamiile : 

a  big  mining  and  smelting  company  starts  to  operate  a 

mine  far  from  the  seat  of  its  major  operations  in  order 

to  secure  a  particular  kind  of  ore   for  its  smelter.      It 
avails  itself  of  its  technical  staff  and  sends  one  technician 

after  another  to  this  mine  for  the  purpose  of  making  in- 

vestigations, to  be  followed  by  suggestions  for  changes  in 

jilant  and  practice.    Much  of  this  is  advantageous  to  the 
mine  in  question,  but  not  all  of  it ;  meanwhile  the  smaller 

undertaking  is  saddled  with  a  large  overhead  expense: 

it  calls  away  fi-om  liieir  regular  duties  the  members  of 
the  staff  of  the   parent   enterpri.se.    not    without    harm 

to  the  principal  operations.     It  were  better  to  operate 

the  small  mine  as  a  separate  unit.    As  one  more  illustra- 

tion we  mention  the  fact  that  during  the  closing  days  of 

1921   the  financial   press  of  New  York  repeated  stnidry 

nimors  of  big  mergi-rs  of  copper  companies.     It  was  said 
that  the  American  Smelting  &  Refining  Company  is  to 
combine  with  the  Utah,  Braden,  Chile,  and  Kennecott 

companies,    thereby   creating   an    enonnous   copper-pro- 

ducing enterprise.    If  the  purpo.se  be  to  make  an  organi- 

zation  for  the  joint   marketing  of   the  copper,   we   can 

understand  tiie  advantages  that  may  accrue,  but  if  it  be 

for  the  purpose  of  placing  one  or  more  weak  or  decadent 
undertakings  under  the  cloak  of  consolidation,  we  trust 

that  tile   intention   will   be   abandoned.      The   American 

Smelting  company  already  has  exceeded  the  raiiacity  of 

those  in  control,  more  partic'larly  its  |)rcsident ;  it  is  by 
no  means  unique  in  this  respect,  for  few  indeed  are  the 

big  consolidations  that  have  justified  themselves  in  effi- 

ciency or  service,  much  as  they  may  have,  provided  pas- 

turage for  the  bulls  on   AVall  Street.     They  have  ovei-- 
extended  the  abilities  of  their  directing  minds  and  have 

served  mainly  to  stifle  the  legitimate  competition  that  is 

essential  to  the  proper  discipline  of  a  public  corporation. 

Another  rumor  hinted  that  the  Anaconda  company  is  to 

alisorb  the  Inspiration.  Calumet  &  Arizona,  and  other 

mining  companies  in  the  Soulh-West.  It  is  true  the 

Anaconda  in  the  recent  past  has  won  a  reputation  for 

good  management,  but  we  venture  to  suggest  that  it  also 

has  spread  its  activities  far  enough.  Even  in  Montana 

the  operations  of  the  Anaconda  are  so  diverse  and  so 

scattered  as  to  tax  adequate  supervision  and  co-ordinated 

control ;  but  the  Anaconda  has  copper  mines  in  South 

America,  such  a.s  those  operated  by  the  Andes  and 

Santiago  companies,  "We  can  see  no  gain  to  anybod.v, 
either  the  shareholders  or  the  public,  in  the  proposed 

merger,  the  i-eport  of  which  we  hope  may  prove  a  canard. 
On  the  other  hand,  the  absorption  of  the  American  Brass 

Company  by  the  Anaconda  company,  as  recorded  in  these 

]iages  last  week,  is  an  entirely  different  matter,  because 

it  is  perfeetl.v  logical  for  a  mining  and  smelting  company 

jiroducing  large  quantities  of  copper  and  zinc  to  secure 
a  means  of  fabricating  and  selling  brass  products. 

Swollen  consolidations  have  another  defect,  and  that  is 

the  destruction  of  character.  Their  overgrowth  of  ex- 

jiansion weakens  the  morale  of  the  administration  by  sub- 
stituting divided  control  for  personal  direction;  it  lowers 

the  morality  of  those  responsible  by  adding  to  their  num- 
ber. A  board  of  directors  usually  has  less  sense  of  right 

tlian  the  average  member  of  the  board;  sometimes  its 

morality  is  that  of  the  least  moral  of  those  present :  in 

any  event,  it  is  characteristic  of  boards  and  committees 

to  jiass  the  buck  morall.y  as  it  is  the  fa.shion  among  the 

departments  of  a  big  organization  to  shelve  responsibili- 
ties when  they  prove  inconvenient.  This  striving  for 

men'  bigness  is  the  curse  of  the  modern  world  and  the 
bane  of  honest  industry  ;  it  is  based  on  shallow  thinking; 

it  exceeds  the  known  limits  of  human  capacity ;  its  fatal 

defect  is  the  failure  to  provide  "pasturage  for  bulls". 

Insurance  of  Employees 

111  the  annual  report  of  the  Department  of  Mines  and 

Industries  of  South  Africa,  the  Government  Mining  En- 
gineer, Sir  Robert  N.  Kotze,  connnent-s  on  the  need  for 

anticipating  and  preparing  for  unemployment  and  dis- 

tress that  may  result  from  occasional  or  periodic  inter- 

rui)tioiis  to  industrial  lu-ogiess.  with  particular  reference 
to  diamond  mining.  As  is  well  known,  toward  the  end 

of  1920  there  was  a  complete  collapse  of  this  important 

branch  of  South  African  industry,  resulting  in  the  clos- 

ing-down of  most  of  the  mines  and  a  restriction  of  w-ork 
of  others.  Although  the  diamond-selling  syndicate  main- 

tained at  normal  tlie  jirice  of  stones  that  weve  sold,  the 

market-value  outside  its  sphere  of  influence  was  greatly 

affected.  Prospecting  for  diamantiferous  ground  almost 

ceased.  Large  numbers  of  men  were  discharged  from 
the  mines,  and  swelled  the  ranks  of  the  unemployed.  In 

some  cases  the  comiianies  endeavored  to  mitigate  hard- 

ship by  grants  and  boniises,  but  this  only  partly  relieved 
the  conditions.  The  general  impression  seems  to  be  that 

an  industry  should  be  able  to  cope  with  the  unemploy- 
ment resulting  from  slumjis  such  as  have  occurred  during 
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recent  times ;  the  country  as  a  whole  shouhl  not  be  called 

upon  to  apply  a  remedy.    It  may  be  contended,  says  the 

report,  that  the  mine-owner  suffers  with  the  worker,  but 

this  is  not  entirely  true,  for  he  can  or  should  make  pro- 

vision for  a  rainy  day  by  conserving  part  of  the  divi- 
dends received  during  years  of  prosperity.     It  is  also 

patent  that  the  probability  of  an  occasional  industrial 

collapse  has  the  tendency  to  prevent  an  undue  apprecia- 

tion of  the  value  of  stocks  and  shares  during  noi-mal 
times;  this  is  to  the  benefit  of  the  purchaser  of  such  a 

foi-m  of  investment.     For  example,  De  Beei-s  PrefeiTed 
shares  are  now  quoted  at  aboiit  £10.     Since  1905,  the 
average  dividend  has  been  £1  Is.  5d.  per  share,  or  10.7% 
of  £10;  but  for  four  years  no  dividend  was  paid,  and 
the  average  dividend  for  the  remaining  12  years  was  at 
the  rate  of  14.3%  of  £10.    During  the  past  few  years  the 
dividends  have  been  at  an  even  more  substantial  rate.    It 

is  clear,  says  Sir  Robert,  that  the  tendency  is  to  take  into 
account  the  probability  that  there  will  be  years  in  which 
dividends  will  diminisli  or  disappear ;  the  value  of  shares 
is  not  based  entirely  on  tlie  fact  that  dividends  have  been 

paid  in  the  past.    On  the  other  hand,  during  prosperous 
times  the  worker  is  not  paid  a  proportionately  higher 

wage  out  of  which  he  can  build  a  reserve  fund  in  anticipa- 
tion of  the  days  when  a  falling  market  may  lead  to  un- 

employment.   We  are  inclined  to  agree  that  it  is  not  un- 
reasonable to  argue  that  his  sense  of  security  should  be 

considered  by  his  employer,  preferably  by  the  provision 
of  an  insurance  fund,  from  which  an  allowance  can  be 

paid  to  him  during  periods  of  economic  depression  or 
when  other  occasion  demands.    There  is  much  to  be  said 
in   favor  of  the  contention  that  such  a  method  would 

alleviate  some  of  the  distress  that  results  from  unem- 
ployment.   If  the  State  were  obliged  to  make  the  outlay, 

it  is  probable  that  it  would  recoup  itself,  in  part  at  least, 

from  the  profits  of  the  industry  in  question.    The  subject 

is  one  of  interest ;  it  supports  the  contention  that  men  as 
well  as  machines  represent  capital  expenditure,  and  that 
allowance  for  amortization  and  depreciation,  as  well  as 
for  interest,  should  be  provided. 

The  Use  of  Metals 

At  a  time  when  mining  is  just  emerging  from  a  period 
of  acute  depression,  from  a  malaise  the  chief  symptom 
of  which  is  unreasoning  pessimism,  it  may  be  desirable 
to  remind  ourselves  of  the  extent  to  which  the  use  of 

metals  enters  into  our  daily  life.  Most  of  us  begin  the 
day  by  arising  from  a  bedstead  made  of  brass,  which  is 
an  alloy  of  copper  and  zinc.  Our  movements  are  aided 

by  steel  bed-springs.  As  we  go  to  the  bath  we  open  a 
door  by  means  of  a  brass  knob — more  copper  and  zinc. 
Inside  the  bath-room  we  are  sorrouuded  by  evidences  of 
the  fact  that  our  comfort  is  dependent  largely  upon  the 

service  of  metals.  The  word  'plumbing'  signifies  the  use 
of  lead,  for  pluml)um  is  the  Latin  for  lead,  and  its  abbre- 

viation, Pb,  is  the  chemical  symbol  of  that  modest  metal. 

The  fixtures  are  nickel-plated,  that  is,  either  brass,  east- 
iron,  or  wrought -iron  coated  with  nickel,  to  prevent  rust- 

ing.   The  bath-tub  usually  is  made  of  sheet-iron  coated 
with  an  enamel  that  itself  is  the  product  of  mining  opera- 

tions ;  for  it  is  a  vitrified  form  of  clay.    Returning  to  the 

bedroom,  we  see  a  pin  on  the  floor  and  pick  it  up.    Most 

pins  are  made  of  tinned  brass,  but  the  cheaper  kinds  con- 
sist of  tin-plated  steel  wire.    A  mere  man  hardly  realizes 

how  great  is  the  consumption  of  pins,  except  when  he 

buys  a  shirt  or  prepares  to  wear  one  that  has  come  from 
the  laundry;  but  to  womankind  the  pin  is  the  prime 

implement  of  their  engineering;  their  idea  of  chaos,  we 

are  told,  is  "at  inconvenient  moments  to  come  undone". 
It  is  estimated  that  10,875,000,000  pins  were  used  in  the 
United  States  in  1918.    More  than  half  of  the  factories 

established  for  the  purpose  are  in  Connecticut.     Let  us 

suppose  that  we  are  now  ready  for  breakfast,  having 

shaved  with  a  steel  razor  by  the  aid  of  soap  in  a  nickel- 
plated  container.    We  go  do^vnstairs,  passing  over  bra.ss 
rods  on  the  stairway  and  opening  more  doors  with  brass 
knobs.    In  the  dining-room  we  find  metals  galore.    On  the 
table  shines  the  silverware  that  kind  friends  gave  us  when 
we  were  married.     The  spoons  and  forks  are  of  silver, 

alloyed  with  a  little  copper  to  harden  the  metal.     The 
knives  are  made  of  steel  or  of  silver-plated  steel.    The  big 

ti-ay  is  Sheffield  ware,  which  is  silver-plated  copper.  In  the 
corner  stands  a  lamp  on  a  bronze  pedestal.    Bronze  is  an 

alloy  of  tin  and  copper.    The  light  comes  from  a  tungsten 
filament  heated  by  the  energy  transmitted  along  a  copper 
wire.     The  various  fixtures  are  made  either  of  brass, 

bronze,  or  nickel-plate,  which  together  involve  the  use  of 

copper,  zinc,  tin,  nickel,  and  iron.     A  bra.ss  fender  lies 

in  front  of  the  fire-place,  and'leaning  against  it  are  tongs 
and  poker  made  of  brass  and  iron.     The  comfort  of  the 
breakfast-table  is  aided  by  an  electrical  toaster,  the  coils 

in  which  may  be  made  of  german  silver,  an  alloy  of  cop- 

per, zinc,  and  nickel.     Afterward,  if  our  observer  hap- 
pens to  be  the  lady  of  the  house,  she  will  go  into  the 

kitchen  to  consult  the  cook.     There  she  sees  metal  on 

every  side.     The  stove  is  made  of  iron,  with  nickel  and 

enamel  accessories.    The  pots  and  pans  are  made  of  tin- 
plated  iron,  enameled  iron,  copper,  or  aluminum.     The 

glint  of   a  copper  kettle   suggests   cleanliness.     Nickel- 
plated  utensils  are  numerous.     The  plumbing  bespeaks 
lead  again.    A  well-ordered  kitchen  is  scrupulously  clean 
and  is  painted  at  frequent  intervals.     The  white  paint 
is  made  either  of  lead  oxide  or  zinc  oxide ;  its  ingredients 

are  produced  from  the  ores  of  zinc  and  lead.     That  re- 
minds us  that  paint  is  used  all  over  a  house,  especially 

on  the  roof,  the  various  pigments  being  derived  from 
metallic  ores.     The  roof  itself  may  consist  of  metal- 

copper,  zinc,  or  various  kinds  of  sheet-iron  in  the  form 

of  shingles  or  tiles.    On  the  windows  are  bra.ss  rods  and 
under  the  tables  and  heavy  chairs  are  castors,  made  of 

soft  iron  and  brass.     The  electric  heater  has  a  nickel- 

plated  base  and  a  copper  reflector.     Bronze  and  brass 

are  to  be  seen  in  numerous  ornaments  and  fixtures.    Sil- 

ver and  gold  will  be  found  in  sundry   treasured  pos- 
sessions. 

It  is  now  time  to  go  to  the  office.     At  this  season  of 

the  year  we  carry  a  steel-ribbed  umbrella,  which,  if  a 
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gift,  is  liki'ly  to  show  metals  more  precious  tiiaii  iron. 
The  automobile  is  made  of  various  steel  alloys  containing 

such  metals  as  manuranesc.  chrome,  maiincsium.  tun«rstcn. 

vanadium,  ami  molyhilenum,  besides  coi)iicr  and  alu- 
inum.  The  interor  of  the  car  may  show  brass,  bronze. 

or  nicktl-plate.  The  Imttons  on  tiio  upholstery  are  made 
of  lead.  The  rul)ber  of  the  tires  is  prepared  with  zinc 

oxide.  Copper  wires  are  used  for  electric  transmission 
both  in  the  starting  apparatus  and  for  lighting  and 

ignition.  The  sul)urban  train  exiiil)its  the  use  of  metals 

in  many  fonns,  from  the  copper  wire  that  Iniiigs  the 

electric  t-uergj'.  to  the  steel  rails  on  whicli  the  train  runs. 
Inside  the  car  are  fixtures  made  of  various  metals.  Ar- 

riving at  the  terminal,  our  observer  walks  to  liis  office 

and  nearly  stulis  his  toe  against  a  galvanized-ii'on  can  for 

rejected  newspapers — and  in  San  Fram-isco  such  a  con- 
tainer is  a  prime  requisite.  In  his  office  he  finds  that 

his  telephone  receiver  shows  brass  and  nickel-i)Iate;  his 

filing-cases  are  made  of  steel;  so  is  his  pen.  Painn--elips 
of  niekel-plated  brass  or  iron  arc  on  his  desk;  liis  ink- 

stand is  made  of  brass;  his  swivel  chair  moves  on  a  steel 

pivot.  We  might  proceed  to  mention  sucli  details  as  tlie 

steel  eyelets  in  our  shoes  and  the  silver  buckles  that  sup- 
port sundry  garments,  the  gold  watch  and  the  steel 

pocket-knife,  luit  to  continue  tlie  catalogue  would  be 
tiresome.  Each  reader  can  add  to  tlic  list.  AVlicn  he 

has  done  so,  he  will  have  fulfilled  our  purpose,  which  is 
to  remind  liim  that  the  material  basis  of  our  civilization 

is  metallic,  and  therefore  that  the  mining  industry  is 
essential  to  modern  life. 

Methods  of  an  Uncamouflaged   Trust 

Details  of  a  real  and  honest-to-goodness  trust,  which 

controls  effectively  the  output  and  the  price  of  a  com- 
modity througliout  almo.st  the  wliole  of  the  civilized 

world,  are  given  in  a  recent  issue  of  'Commerce  Reports' ; 

we  refer  to  the  iodine  producers'  association  of  Chile.  As 
a  proliminaiy,  it  is  necessary  to  correct  a  general  mis- 

appr«'li'-nsioii,  encouraged  by  the  misstatements  of  a 

large  number  of  writers  on  chemistry,  especially  those 

whose  books  arc  of  the  popular  type,  that  iodine  is  re- 

covered mainly  from  seaweed.  Such  is  far  from  being 

the  ease ;  all  the  iodine  consumed  in  this  country  is  a  by- 
product of  the  mining  industry,  being  recovered  from 

the  ngtia  virja  or  motiier  licpior  that  results  from  the 

treatment  of  Chilean  caliche.  The  imports  of  the  ele- 

ment into  tliis  country  from  Chile  amounted  to  1.254.0U 

pounds  in  1!t]!»,  valued,  ai-cnrding  to  'Mineral  Industry', 
at  $2.^595.969;  during  1920  the  imports  amounted  to 
293.941  pounds,  valued  at  .1=59.3.672.  Tli(>  Conibinacion 

■de  Yodi).  as  th<>  iodine  trust  is  called,  has  its  headquartei-s 
at  Iquique;  it  originated  by  virtue  of  a  public  deed  in 

1894;  its  activities  have  been  extended  at  intervals,  as 

required  by  the  articles  of  a&sociation.  The  combine  is 

controlled  by  a  set  of  dra.stic  by-laws,  the  objects  of  the 

as.sociatinn.  as  set  forth  in  these,  being  as  follows:  (1) 
To  r<-gulate  the  export  of  iodine;  (2)  to  regulate  the  dis- 

tribution of  the  quota  of  each  associate  in  the  sales  of 

the  combination  ;  (3)  to  arrange  for  the  sales  of  the  iodine 

l)elonging  to  the  associates,  and  for  that  purpose  to  enter 

into  consiginnent  contracts;  (4)  to  enter  into  an  agree- 

ment with  producers  of  iodine  for  the  sale  and  for  the 

supply  of  the  amounts  needed  to  meet  consumption, 

througii  tlic  instrumentality  of  agents  appointed  for  that 

purpose  or  in  any  other  way  that  may  be  found  con- 
venient; (5)  to  bring  about  in  every  possible  way  the 

consolidation  of  the  combination,  pi-ocuring  the  adhesion 
of  new  producers;  and  especially  (6)  to  secure  an  in- 

crease in  the  consumption  of  iodine  by  means  of  propa- 

ganda, by  offering  rewards  for  the  best  studies  suggesting 
new  uses  for  iodine,  or  to  inventors  or  to  those  who  dis- 

cover some  new  application  for  this  article.  Every  nitrate 

establishment  lielonging  to  an  associate  of  the  combination 

and  actually  manufacturing  nitrate  has  the  right,  even 

if  not  equipped  for  the  manufacture  of  iodine,  to  a  quota 

in  tlie  monthly  .sales.  Tliis  quota  is  determined  in  a  man- 
ner prescribed  in  the  statutes,  each  producer  having  the 

privilege  of  selecting  either  of  the  two  following  methods 

of  computation:  (a)  by  actual  trial  of  the  capacity  of  the 

establishment  to  produce  iodine  under  specified  condi- 

tions for  a  period  of  30  da.ys,  or  ( & )  by  the  decision  of  ex- 
perts. The  statutes  also  give  the  comliination  tlie  power 

to  enter  into  a  contract  with  a  European  firm,  for  periods 

not  exceeding  five  years,  for  the  consignment  and  dis- 
tribution of  iodine,  on  the  basis  of  5%,  commission  on 

sales.  One  of  the  articles  provides  that  the  associated 

manufacturers  shall  pay  a  conti'ibution  not  exceeding 
five  shillings  per  quintal  of  iodine  sold,  to  cover  the  cost 

of  administration;  this  will  be  collected  from  the  asso- 

ciates according  to  the  monthly  quota  of  each ;  to  increase 

or  to  decrease  the  contribution  requires  the  assent  of 

80%  of  the  members.  Another  article  of  association 

provides  for  the  establishment  in  London  of  a  consulta- 

tive body,  known  as  the  Iodine  Sub-Committee.  Five  of 

the  six  membei-s  of  this  sub-committee  must  be  pei-sons 
that  are  interested  in  the  nitrate  industry,  are  members 

of  the  iodine  combination,  or  are  the  directors  or  legal 

representatives  of  nitrate  companies  associated  in  the 

combination ;  the  sixth  must  be  a  representative  of  the 

consignees.  Members  of  the  trust  are  prohibited  from 

making,  exporting,  selling,  transferring,  or  "otherwise 
negotiating"  iodine,  either  in  Chile  or  in  any  other  coun- 

try, except  as  laid  downi  in  the  by-laws.  The  Combinacion 
de  Yodo  is  essentially  a  group  the  purpose  of  which  is  to 

control  prices  and  restrict  production.  Only  a  small  pro- 
portion of  the  iodine  in  Chilean  caliche  is  recovered ;  the 

remainder  is  deliberately  wa.sted.  An  American  operator 
who  decided  to  manufacture  iodine  in  Chile  and  to  sell  it 

outside  the  trust  would  find  himself  peisotia  von  grata, 

and  to  an  extent  that  would  interfere  with  his  continu- 

ance in  legitimate  business.  If  he  returned  to  the  United 
States  to  make  iodine  from  our  own  resources,  his  product 

would  be  underbid  by  the  imported  article.  There  is  no 

question  of  the  cost  of  labor  here  as  compared  with  the 

cost  in  Chile;  the  receipts  to  the  nitrate  operator  from 
the  sale  of  iodine  constitute  what  is  known  locally  as  a 

llapa,  which,  by  interpretation,  means  a  gratuity. 
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Relation  of  Mining  to  the  Development  of  the  State 

By  L.  D.  Ricketts 

*8tatistics  are  tiresome  things:  I  have  often  heard  it 

said,  if  you  are  rash  enough  to  introduce  figures  into  an 
address  you  kill  its  effect.  At  the  same  time  I  do  not 
know  how  I  can  speak  on  the  relation  of  mining  to  the 

development  of  the  State  without  quoting  some  figures, 
but  I  shall  be  as  brief  as  I  can. 

I  came  to  live  in  Arizona  in  1890.  My  one  regret  is 

that  I  did  not  come  earlier,  for  I  have  loved  my  life  in 
Arizona.  The  mining  camps  at  Clifton,  Globe,  Bisbee, 
and  Jerome  were  already  producing  copper,  some  of  them 

at  a  profit.  Irrigation  was  well  under  way,  chiefly  in  the 
Salt  River  valley  and  in  the  valley  of  the  Gila  about 
Solomonville.  Two  main  lines  of  railway  crossed  the 

State,  largely  because  Arizona  happened  to  be  in  the  way 
of  getting  from  the  East  to  California,  and  there  were  a 
few  branch  lines.  Grazing  was  pretty  well  established. 

Miscellaneous  business  in  the  State  was  limited  in  vol- 
ume. Since  that  time  all  of  the  chief  industries  of  the 

State  have  advanced  in  a  most  remarkable  way. 

In  1890  the  population  of  Arizona,  exclusive  of 
Indians,  was  58,000.  In  1920  it  was  301,000,  an  increase 
of  420%. 

In  1890  the  copper  production  of  Arizona  was  35  mil- 
lion pounds.  In  1920  it  was  553  million  pounds,  or  an 

increase  of  1500%. 
In  1890  the  acreage  under  irrigation  was  in  round 

figures  66,000.  In  1920  it  was  467,000,  or  an  increase  of 
600%. 

In  1890  there  were  about  1025  miles  of  railway  in  the 
State ;  and  in  1920  there  were  2477  miles,  or  an  increase 

of  145%.  It  should  be  remembered  that  the  railroads 

built  prior  to  1890  were  meant  largely  for  transconti- 
nental business.  Since  that  date  almost  all  the  extensions 

of  railways  have  been  for  the  development  of  local  State 
traffic  and  no  new  transcontinental  line  has  been  built. 

In  1890  mining  and  metallurgical  processes  were  most 
imperfect,  the  appliances  for  handling  material  were 
crude  and  inadequate.  For  such  reasons  the  output  of  a 

man  per  day  was  exceeding!}'  limited  and  it  required  ores 
containing  15%  copper,  which  even  then  were  becoming 
exhausted,  to  produce  the  metal  on  a  profitable  basis.  In 
order  to  meet  the  increasing  demand  for  copper,  methods 
had  to  be  devised  to  treat  leaner  ores  in  the  existing  mines 

and  to  make  new  mines  out  of  the  great  outcrops  of  cop- 
per-bearing material  that  had  long  been  known  in  the 

State,  but  which  did  not  contain  material  that  could  be 
worked  at  a  profit  at  that  time. 

The  miner  and  the  metallurgist  attacked  these  great 

problems  with  splendid  courage  and  pluck,  and  their  ef- 
forts met  with  great  success.     In  1890  only  tiny  blast- 

*An  address  delivered  on  December  15  at  Phoenix  before 
the  Arizona  State  Industrial  Conference. 

furnaces  were  in  use  in  Arizona.  Most  of  the  mines 

smelted  oxidized  ores  with  great  losses  of  copper.  Jerome 

alone  produced  matte,  but  this  had  to  be  hauled  over  a 
great  mountain  range  to  Prescott  and  then  shipped  to 
Baltimore  for  further  treatment. 

The  first  great  advance  was  made  by  Dr.  Douglas  in 

1894  when  he  introduced  at  Bisbee  the  trough-converter, 
which  was  then  in  successful  use  at  Butte.  This  enabled 

him  to  smelt  his  own  sulphide  ores  to  a  matte  with  a  much 

higher  recovery  of  copper  and  with  a  much  lower  con- 
sumption of  coke.  About  the  same  time  Clifton  began  to 

construct  small  and  crude  concentrators,  which  later  on 

were  enlarged  and  greatly  improved.  In  1898  all-steel 
construction  v;as  introduced  in  new  smelters  and  concen- 

trators in  Arizona,  and  another  great  step  was  the  intro- 
duction of  the  belt-conveyor  for  the  local  transportation 

of  ore.  In  1903  the  Copper  Queen  introduced  the  large 
blast-furnace,  electric  haulage,  mechanical  feeding,  and 
large  slag-cars  in  the  Copper  Queen  plant  at  Douglas. 
This  was  followed  at  Cananea  in  1906  by  the  successful 

introduction  of  the  reverberatory  furnace,  and  the  Ari- 
zona smelters  rapidly  followed  suit — in  some  cases  en- 

tirely supplanting  the  blast-furnace  with  reverberatories. 

In  1912- '13  experiments  at  Inspiration  proved  that  flota- 
tion was  applicable  to  many  copper  ores,  and  then  came 

the  development  of  new  chemical  methods  for  the  treat- 

ment of  oxidized  copper  ores  with  the  successful  intro- 
duction of  acid  leaching  and  electrolytic  recovery  of  cop- 

per from  solution  in  the  great  mine  at  A  jo/ 

"While  this  rapid  progress  was  being  made  in  metal- 

lurgy there  was  for  a  time  less  progress  made  in  the  min- 

ing methods,  because  the  problem  here  was  much  more 

difficult.  The  first  great  advance  was  made  by  Louis  S. 

Gates  who  developed  in  Utah  and  introduced  at  Ray  liis 

shrinkage  system  with  such  intelligence  and  success.  His 

method  has  been  extended  to  other  districts.  Later  the 

so-called  Ohio  system,  developed  by  Felix  IMcDonald  in 

Utali,  was  adopted  at  Inspiration  and  Mr.  jMcDonald  was 

employed  to  supervise  it  there. 
In  1890  I  estimate  about  140,000  tons  of  ore  was 

treated  with  a  yield  of  possibly  250  pounds  of  copper  to 

the  ton,  and  a  production  of  35  million  pounds  of  copper. 

In  1920  I  believe  over  100  times  the  tonnage  of  ores  was 

treated  with  a  yield  of  not  to  exceed  30  pounds  of  copper, 

and  this  has  been  rendered  possible  through  increases  in 

the  size  of  units,  through  great  and  radical  improvements 

in  processes  and  methods,  and  by  the  introduction  of 

mechanical  appliances  for  handling  material  in  mines  and 
smelters. 

It  is  these  points  that  I  wish  to  lay  stress  upon.  In  the 

early  days  we  were  only  able  to  work  rich  ore  because  our 

methods  were  crude  and  our  appliances  inadequate  and 

small.    Through  the  improvements  in  process  that  I  have 
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mentioned,  and  through  the  wonderful  revolution  in  the 

methods  of  handling  material,  we  have  been  able  to  em- 
ploy labor  at  higher  rat€s,  to  meet  the  increased  demands 

for  labor  from  other  industries,  and  to  decrease  the  use 
of  it  to  a  large  extent.  We  have  economized  in  labor  and 

supplies.  Tlie  eflSeiency  of  a  man-day  is  tremendously  in- 
creased, and  it  is  for  these  reasons  that  the  copper  in- 

dustry of  Arizona  exists  today. 

In  1890  the  output  of  ore  per  man-day  was  certainly 
less  than  a  ton.  Today  I  have  not  the  data  for  an  accu- 

rate statement,  but  I  believe  the  output  per  man-day  is 
probably  ten  times  as  great. 

I  now  come  to  the  relation  of  this  growth  to  the  gen- 
eral prosperity  of  the  State.  As  I  have  said,  in  1920  our 

copper  output  was  553  million  pounds.  During  the  cur- 
rent year  we  were  feeling  the  beginning  of  tlie  panic  and 

the  output  was  over  20%  less  than  in  1917.  I  have  no 
doubt  that  if  there  were  the  demand  and  copper  mining 
were  profitable  Arizona  could  equal  the  figures  of  1917, 
when  the  output  was  about  720  million  pounds,  and  I 

have  had  collected  for  that  j^ear  statistics  showing  ex- 
penditures of  all  the  mines  for  certain  of  the  major  items. 

I  have  had  furnished  me  the  actual  figures  from  all  the 

important  mines  of  the  State  but  one,  and  of  all  the  im- 
portant smelters  of  the  State  but  one,  and  on  these  I  have 

had  to  make  an  estimate  of  expenditures;  I  have  been 
conservative,  and  the  expenditures  I  have  estimated  on 

behalf  of  this  one  mine  and  smelter  are  below  the  average 
of  the  remaining  mines  and  smelters  of  the  State,  and  any 
element  of  error  is,  I  am  sure,  small  and  on  the  safe  side. 

My  estimate  shows  that,  exclusive  of  salaries  paid  from 

New  York,  which  are  comparativeh'  unimportant,  and 
New  York  office  expense,  selling  expense,  interest  charges, 
etc.,  the  following  sums  of  money  were  spent  strictly  by 
Arizona  mines.  I  avoid  fractions  and  give  the  figures  in 
the  nearest  thousand: 

For  labor      $34,299,000 
For  freight        17,786,000 

For  refining           5,033,000 
For  supplies  at  their  source,  including  fuel-oil, 

coke,  etc.,  and  taxes      26,055,000 

A  total  of   $83,173,000 

As  I  have  .said,  New  York  charges  are  not  included  in 
the  above,  but  we  have  in  these  figures  I  have  given  a  cost 
of  11.5c.  per  pound.  Now  of  this  cost,  how  much  was 
spent  in  Arizona?  I  estimate  that  about  50%  of  the 
freight  is  allotted  in  divisions  to  railroads  in  Arizona,  in- 

cluding main  lines  and  their  branches.  This  may  seem 
high,  but  it  should  be  remembered  that  in  that  year  our 
fuel-oil  originated  at  Segundo,  our  lumber  at  San  Pedro, 
and  there  was  a  large  movement  of  strictly  intra-state 
tonnages,  including  the  rres  between  Bishee  and  Douglas 
and  Ray  and  Hayden.  I  assume  70%  of  the  rates  for 
operating  expenses.  If  this  is  the  case,  of  the  above  83 
million  dollars  between  47  and  48  millions  in  actual  gold 
coin  were  paid  out  in  Arizona,  and  of  this  over  40  millions 
consisted  of  payroll  and  taxes  alone.  I  have  not  included 
an\thing  whatever  for  the  purchase  of  mine  supplies 
within  the  State,  although  the  farmer  and  timbermen 

know  they  are  considerable,  nor  have  I  included  sales  to 

employees  of  any  kind. 

"When  we  come  to  1920,  the  production  has  dropped 
over  20%,  but  labor  in  1920  was  higher  than  in  1917; 
freight  was  tremendously  higher :  refining  and  taxes  were 
higher.  While  therefore  the  output  of  copper  in  1920 
was  about  553  million  pounds,  the  amount  of  money  spent 
was  about  tlie  same.  Labor  was  about  5  millions  less,  or 
about  29  millions  instead  of  34  millions.  Refining  was 

much  more,  and  supplies,  taxes,  etc.,  much  more.  I  esti- 
mate the  cost  of  the  items  as  enumerated  for  the  year 

1917,  without  New  York  office  expense,  was  a  little  over 
83  million  dollars,  or  nearly  15c.  per  pound  of  copper. 

Remember,  these  costs  do  not  include  the  Eastern  office 

expenses.  They  include  nothing  for  interest  charges,  for 
depreciation,  or  for  the  exhaustion  of  the  mines.  Since 

April  of  this  year  scarcely  a  mine  has  operated.  Still 

the  money  spent  by  the  mines  during  this  year  is  consid- 
erable. In  the  Warren  district  alone  I  presume  half  a 

million  dollars  a  month  is  being  expended,  and  through- 
out the  State  possibly  quadruple  this  sum. 

As  you  know,  at  the  beginning  of  the  year  1920  there 
was  a  large  surplus  of  copper  that  had  been  nominally 
quoted  at  a  high  price,  but  could  not  be  sold.  At  the  end 
of  the  year  still  more  copper  was  on  hand.  The  surplus 
increased  enormously  and  finally  in  April  of  this  year 
the  mines  had  all  of  their  money  locked  up  in  copper  and 

the  copper  could  not  be  sold  and  we  had  to  face  a  crisis 
and  cease  production ;  and  you  know  what  has  happened 
since.  A  large  part  of  the  copper  has  now  been  sold,  but 
it  has  been  sold  at  prices  varying  between  lie.  and  13c. 

per  pound.  The  copper  mines  generally  have  acted  in  a 
conservative  way.  They  will  have  a  cash  surplus  and  will 
be  abundantly  able  to  resume  operations  when  the  time 
comes  to  do  so,  but  they  have  made  a  loss  on  the  copper 

that  they  produced  and  had  to  sell  at  a  sacrifice. 
This  covers  the  substajiee  of  my  address.  I  have  given 

you  some  facts.  It  is  with  some  hesitancy  that  I  make  a 
few  remarks  as  to  probabilities  in  the  future.  I  have 

given  you  the  facts  as  they  stand.  I  am  not  pessimistic. 
We  can  and  will  economize,  and  while  it  may  be  that  all 
of  the  mines  cannot  resume  at  present  prices,  I  believe  at 

least  by  next  spring  some  of  the  mines  will  be  in  opera- 
tion, and  I  believe  Mith  care  and  economy  that  we  can 

operate  under  the  prices  tliat  prevail.  I  believe  that  the 

copper  business  of  this  State  is  going  to  be  just  as  success- 
ful in  the  long  run  in  the  future  as  it  has  been  in  the 

past;  and  as  I  believe  in  copper,  so  do  I  believe  in  our 
other  industries.  AU  I  have  to  say  is  that  we  must  all 

work ;  we  must  all  pull  together ;  there  can  lie  no  question 
of  our  gradually  forging  aliead  with  gradually  increasing 

speed. We  are  confronted  with  two  serious  difficult i.-s.  One, 

and  the  less  important  one,  is  excessive  freight-rates.  We 
must  remember  that  it  is  perfectly  natural  that  the  rail- 

ways should  wish  to  maintain  as  higli  rates  as  possible  be- 
cause of  their  shareholders  and  employees;  but  if  the 

rates  are  maintained,  it  will  mean  a  curtailment  of.  cop- 

per output.  A  great  deal  of  our  ore  that  should  be  profit- 
able will  become  unprofitable  and  the  tonnage  of  profit- 
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able  ore  in  sight  will  be  decreased.  I  believe  that  it  is  up 
to  the  shippers  to  show  the  railroads  that  rates  should  be 

materially  reduced,  and  1  believe  that  they  will  be  re- 
duced. 

The  other  and  much  more  serious  question  is  that  of 

fuel.  Several  years  ago  when  the  mining  companies  re- 
quested bids  from  California  we  were  told  by  the  large 

producers  that  they  had  no  fuel-oil  for  sale,  but  we  were 
fortunate  enough  to  make  an  advantageous  contract  for 
Mexican  oil.  I  believe  it  is  only  a  question  now  of  a  few 

years  when  this  commodity  will  become  so  costly  that  we 
cannot  afford  to  use  it.  We  probably  can  get  an  inferior 

coal  at  high  cost  that  will  be  sufficient  for  smelting  pur- 
poses, but  I  hope  we  will  not  be  obliged  to  use  this  coal 

for  power. 

I  have  had  the  subject  of  power  carefully  canvassed. 

I  find  that  the  mines  and  smelters  of  the  South-West,  in- 
cluding northern  Sonora,  now  use  about  70,000  hp.  in 

addition  to  the  power  they  recover  from  waste  heat,  and 

my  report  shows  that  it  is  probable  this  demand  will  in- 
erea.se  to  over  100,000  hp.  in  the  next  four  or  five  years. 
I  wish  most  urgently  to  bring  to  your  attention  the 
fact  that  Arizona  needs  cheap  power  and  is  faced  with  the 
most  serious  menace  if  it  does  not  get  it,  and  the  only 

source  of  cheap  power  that  I  know  is  the  Colorado  river. 
It  is  a  matter  of  indifference  to  me  who  develops  this 

power,  but  I  believe  its  immediate  development  is  vital. 
to  the  best  interests  of  the  State.  I  may  further  say.  if 

fuel-oil  is  not  available  and  if  cheap  power  can  be  ob- 
tained in  Arizona,  I  believe  there  will  be  an  extension  of 

leaching  in  contradistinction  to  smelting,  and  that  the 

refining  industry  and  the  production  of  electrolytic  cop- 
per in  Arizona  will  become  a  great  and  important  in- 

dustry. I  have  today  able  chemists  at  work  trying  to 
devise  methods  of  leaching  certain  classes  of  mixed  and 

sulphide  ores  in  order  to  provide  in  the  future  for  con- 
tingencies of  which  I  speak. 

and  then  declined  in  August  to  1-30  fr. ;  present  quota- 
tions are  150  fr.,  with  a  decidedly  improved  demand, 

which  is  also  reflected  in  the  improvement  of  quotations 
on  rolled  zinc  (172.50  fr.  per  100  kilos)  and  corrugated 
sheets  (177.50  francs). 

Statistics  of  output  in  Belgium's  main  iron  and  steel 
branches  from  April  through  September  make  it  appear 
that  the  low  point  in  production  was  reached  in  July, 

since  which  time  practically  every  division,  with  the  ex- 
ception of  pig-iron,  has  shown  an  advance,  states  a  con- 

sular report.  It  is,  in  fact,  reported  that  three  additional 

blast-furnaces  are  about  to  be  re-lighted.  The  September 
production  of  pig-iron  was  only  19%  of  the  monthly 
average  for  1913  (207,058  metric  tons)  and  43%  of  the 

1920  average  (93,033  metric  tons).  Similarly,  the  pro- 
duction of  raw  steel  was  only  15%  of  the  1913  average 

and  31%  of  the  mean  monthly  figure  for  1920;  and  that 
of  rough  castings  60%  of  both  the  1913  and  the  1920 
monthly  average,  current  production  of  rough  castings 
having  approximately  reached  the  1913  level.  Spelter 
production  has  shown  a  shade  of  betterment  since  June, 

but  not  enough  to  justify  any  sanguine  hopes  of  a  re- 
sumption of  business.  Tonnage  figures  for  the  last  six 

months  are :  April.  4320 ;  May,  4360 ;  June,  4370 ;  July, 
4950:  August,  5000;  and  September,  4990.  Spelter 
prices  until  July  remained  steady  at  145  fr.  per  100  kilos. 

The  geology  of  eastern  Oregon  can  be  summarized  by 
stating  that  nearly  the  whole  of  that  portion  of  the  State 
is  underlain  by  Tertiary  lavas,  states  a  bulletin  of  the 
Oregon  Bureau  of  Mines  and  Geology.    Relatively  small 
areas  of  Cretaceous  and  older  strata  occur  in  the  Blue 

mountains ;  Tertiary  freshwater  sedimentary  strata,  com- 
monly more  or  less  ashy  in  composition,  overlie  or  locally 

underlie  the  lavas  and  form  the  surface  formations  in 

scattered  areas.    Tertiary  strata  of  freshwater  origin  but 

chiefly  non-tuffaceous  in  character  and  of  great  thickness 
occupy  the  valleys  of  Snake  river  and  tributaiy  streams 
in  the  Vale  and  Ontario  region.    Drilling  for  oil  and  gas 
has  been  done  or  is  now  being  carried  on  in  the  Dalles 

region,  west  of  Dufur,  south  of  Burns,  south  of  Klamath 
Falls  and  east  of  that  city,  and  around  Vale  and  Ontario. 
All  the  wells  have  gone  down  in  Tertiary  sediments. 
Many  of  them  have  struck  small  quantities  of  gas ;  some, 

such  as  the  Boyer  well  in  Ontario,  have  encountered  con- 
siderable quantities  at  high  pressure  which,  however,  de- 

creased rapidly.    Traces  of  oil  have  also  been  reported  in 
a  number  of  these  weUs  but  no  verifiable  cases  in  which  a 

notable  quantity  of  crude  petroleum  was  brought  to  the 
surface  were  discovered.    Many  reported  seeps  of  oil  were 

investigated,  but  no  true  seeps  were  found ;  the  reported 
oil-colors  in  every  case  turned  out  to  be  iron  films.    As 

to  prospects  for  oil  in  commercial  amounts,  eastern  Ore- 
gon cannot  be  regarded  as  impossible  territory,  but  it  is 

rather  improbable  territory.    This  judgment  is  based  on 

the  absence  so  far  as  known  of  typical  oil  seeps,  the  fresh- 
water origin  of  all  the  sedimentary  strata  except  those 

in   relatively   small   areas  in   the   Blue   mountains,   the 

scarcity  of  the  mother  rocks  of  petroleum,  the  dominantly 
volcanic  nature  of  the  rocks  underlying  the  sediments, 
and  the  failures  to  date.     The  chances  of  securing  oil 

in  the  relatively  small  areas  of  considerably  deformed 
marine  strata  in  the  Blue  mountains  cannot  be  appraised 

accurately  on  the  basis  of  the  brief  examination  made  of 
them.     An  oil  supply  is  probably  not  to  be  expected  in 
them.     The  possibility  of  a  commercial  gas  supply  is 

somewhat  better;  considerable  drilling  has  thus  far  en- 
countered, however,  only  one  or  two  bodies  of  gas  which 

in  quantity  approached  a  commercial  supply.    Gas  occui-s 
in  small  amounts  at  many  points  in  the  Tertiary  strata, 

but  it  would  appear  that  the  thick  sections  in  the  On- 
tario-Vale region  afford  the  best  chances  of  encountering 

a  commercial  supply.     It  is  to  be  recognized  that  even 

here,  however,  the  likelihood  of  developing  a  large  output 

does  not  seem  good.    In  drilling  test-holes  in  this  region 

locations  should  be  chosen  on  folds  at  some  distance  from 

the  higher  hills  that  surround  the  district.     This  is  ad- 
visable, inasmuch  as  these  hills  are  composed  mainly  of 

igneous  rocks,  and  because  the  thickest  sections  of  strata 

undoubtedly  lie  in  general  in  the  middle  parts  of  the valleys. 
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Mining  in  British  Columl)ia 
m 1921 

By  H.  Mortimet'Lamb 

In  coininnii  witli  otln-r  iniiiinnr  countries.  British  Co- 
luiuhia  iiiis  been  atYceted  adversely  during  the  past  year 

by  the  fall  in  the  prices  of  the  base  metals,  copper,  zinc, 
and  lea»l.  consequent  on  the  steady  accumulation  of 

stocks,  in  particular  since  the  close  of  the  "War,  and  of  the 
general  depression  in  trade  during  the  past  two  years. 

Copper's  decline  from  an  average  market  price  of  17.4oc. 
in  1920  to  an  average  jirice  of  12.41c.  in  1921  means, 
roughly,  a  dei)reciation  in  marketable  value  of  29%.  In 
the  case  of  lead,  the  average  price  in  1920  was  7.96c..  and 
in  1921,  4.53c.,  or  a  decrease  in  market  value  of  43%. 
The  price  of  zinc  fell  from  the  average  of  7.67e.  in  1920, 
to  4.62e.  in  1921,  or  a  decline  of  nearly  40%.  No  less 
marked  has  been  the  decline,  equivalent  to  37%,  in  the 
price  of  silver ;  and  as,  in  British  Columbia,  this  metal  is 
produced  mainly  in  connection  with  the  mining  of  lead 
and  copper,  the  effect  of  its  depreciated  value  has  been 
doubly  inauspicious.  In  brief,  it  may  be  affirmed  that  such 

metal-mining  operations  as  have  been  conducted  during 

the  past  j'ear  have  afforded  but  a  narrow  margin  of 
profit ;  in  certain  instances  they  have  been  conducted  at 

a  heavy  loss.  Two  companies  only  have  carried  on  con- 

tinuous large-scale  metal-mining  operations  during  the 
year.  These  were  the  Consolidated  Mining  &  Smelting 

Co.  of  Canada,  operating  the  Sullivan  zinc-lead  mine  in 

East  Kootcnay  and  copper-gold  mines  in  Rossland,  and 
the  Granby  Consolidated  Mining,  Smelting  &  Power  Co., 
operating  copper  mines  at  Anyox.  To  their  activities 

may  be  attributed  the  fact  that  the  metalliferous  output 
for  the  year,  in  point  of  quantity,  has  been  maintained 
at  a  level  not  pronouncedly  below  that  of  last  year;  in- 

deed, there  has  been  an  actual  gain  in  the  production  of 
lead  and  zinc.  Measured  however  in  terms  of  value,  the 
production  of  silver,  copper,  lead,  and  zinc,  it  is  esti- 

mated, will  not  be  much  more  than  half  that  of  1920.  In 

other  words,  instead  of  a  production  of  these  metals 

valued  at  neariy  $19,750,000,  this  year's  output  will  not 
have  a  valuation  much  in  excess  of  $11,000,000.  In  1920 
the  returns  in  respect  of  gold,  from  both  placer  and  gold 
mining,  gave  a  valuation  in  round  figures  of  $2,700,000. 
The  yield  in  1921  probably  will  be  rather  less.  Coal  and 
coke  production  is  estimated  to  have  been,  this  year,  about 
85%,  of  that  of  1920;  and  generally  speaking  it  may  be 
added  that  the  coal-mining  industry  of  the  Province  has 
been  on  a  rather  more  satisfactory  basis  than  that  of  any 
other  elas.s  of  mining,  notwithstanding  the  fact  that  wages 
remain  high  and  there  are  other  conditions  militating 
against  the  expansion  of  the  industry.  Of  these  condi- 

tions on  the  Coast  the  most  formidable  is  the  competition 
with  which  operators  are  confronted  by  reason  of  the  im- 

portation of  fuel-oil  from  California  to  replace  coal  for 
use  Iwth  on  railways  and  in  factories.  It  is  estimated,  for 
example,  that  last  year  the  consumption  in  British  Co- 

lumbia of  fuel-oil  was  over  4,000,000  bar/els,  valued  at 

$12,000,000.  to  the  displacement  of  1,200,000  tons  of  coal. 

The  imported  fuel-oil  is  merely  a  residuum  or  l)y-product 
from  the  Californian  weUs,  the  valualile  gasoline  content 
having  first  been  extracted.  Therefore  it  can  be  sold  at  a 
low  price;  but  having  regard,  as  surely  we  should,  to  tlie 
more  important  consideration  of  the  prosperity  of  our 
own  industries,  shared  as  this  prosperity  must  be  by  the 
community  as  a  whole,  such  advantages  as  the  users  of  im- 

ported fuel-oil  may  derive  might  well  be  discounted,  and 
a  wliole-hearted  support  given  to  the  proposal  that  the 
duty  on  this  foreign  product  be  increased  sufficiently  to 
afford  the  coal  mines  of  Vancouver  Island  the  measure  of 

protection  that  would  enable  them  to  combat  sucoi-ssf  ully 
competition  from  this  source.  The  disastrous  effects  on 

the  coal  industry  consequent  on  the  use  of  fuel-oil  is 
emphasized  by  the  statement  that  the  present  annual  pro- 

duction of  the  Vancouver  Island  mines  is  nearly  half  a 
million  tons  less  than  it  was  ten  years  ago. 

In  conclusion,  an  optimistic  note  may  be  sounded.  Un- 
doubtedly the  clouds  are  dispersing,  if  slowly,  and 

brighter  days  are  again  dawning  for  the  mining  industry. 

World  events  are  so  shaping  as  to  indicate  an  earlier  re- 

adjustment of  the  complex  and  difficult  post-war  prob- 
lems of  international  commercial  relationships  than  even 

the  most  sanguine  had  been  inclined  to  expect.  There 

must  necessarily  follow  in  due  course  a  normal  resump- 
tion of  trade.  The  demand  in  Europe  for  metals  has  in 

no  way  diminished ;  it  is  now  probably  greater  than  ever 

before,  and  self-interest  impels  those  capable  of  satisfying 

that  demand  to  find  a  way  of  removing  the  present  ob- 
stacles to  the  marketing  of  their  products  in  foreign  coun- 
tries. Both  at  home  and  abroad  there  is  less  of  unrest, 

and  a  gi-adual  but  notable  restoration  of  confidence  in  the 
stability  of  the  existing  order ;  and  with  the  rapid  decline 
in  basic  costs  of  production,  industry  will  once  again  be 
afforded  reasonable  opportunity  to  prosper. 

In  the  Province  of  Quebec.  Canada,  there  are  six  main 
centres  of  production  of  asliestos,  and  these  localities  in 

1920  yielded  nearly  180,000  tons  of  asbestos  fibre,  as  com- 
pared with  about  24,000  tons  produced  by  all  the  other 

countries  of  the  world,  states  a  bulletin  of  the  Depart- 
ment of  Colonization,  Mines  and  Fisheries.  Of  these 

six  centres  five  are  situated  on  the  line  of  the  Quebec 

Central  railway,  which  connects  Quebec  with  Sherlirooke, 
a  distance  of  143  miles.  These  five  centres  are  East 

Broughton,  60  miles  south  to  Quebec;  Robertson,  71 

miles;  Thetford,  76  miles;  Black  Lake,  80  miles;  Col- 
eraine,  86  miles.  For  the  distance  of  26  miles  between 
Coleraine  and  East  Broughton  the  railway  follows  the 

general  trend  of  the  serpentine  belt,  most  of  the  jirincipal 
mines  being  situated  within  a  few  hundred  feet  of  the 
main  line;  the  asbestos  deposits  are  therefore  almost 
equidistant  from  Sherbrooke  and  from  Quebec.  At  Sher- 

brooke  the  railway  connects  with  the  railroad  sj'stem  of 
the  United  States,  and  at  Quebec  is  situated  a  harbor 

open  to  the  largest  ships  during  seven  or  eight  months 
of  the  year.  The  sixth  centre  is  near  Danville.  80  miles 

south-west  of  Quebec,  and  30  miles  from  Sherbrooke. 
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The  California  Rand  Silver  Mine — III 

Metallurgy — Concentration  by  Flotation 

By  Arthur  B.  Parsons 

The  gross  value  of  the  gold  and  silver  contained  in 
the  ore  shipped  by  the  California  Band  company  since 
June  1919,  when  the  first  consignment  of  55.9  tons  was 
sent  to  the  Selby  smelter  of  the  American  Smelters 
Securities  Co.  on  San  Francisco  bay,  is  $2,878,946, 
as  shown  in  the  accompanying  summary.  These  figures 

are  taken  from  the  official  smelter  returns  and  are  calcu- 
lated on  the  basis  of  the  market  price  of  silver  on  the  day 

settlement  was  made.     The  net  return  after  deducting 

line  of  the  Santa  Fe  railroad  from  Barstow  to  Joliannes- 
burg.    The  rate  is  based  on  the  net  smelter  return. 

Freight-rate Net  return  per  ton  per  ton 
Under        S30      S6.29 

30  to     40         7-50 

40    ■•      80         fl  10 
80  "  150      11.35 

150   •'    200      13.00 
200    "    300      15.40 

Over     1000      33.60 

In  addition  there  is  a  war-tax  of  3%  on  the  freight. 

No.  2  SHAFT  AND  THE  TRESTLE  LEADING  TO  THE  MILL 

the  freight-charges  paid  to  the  railroad,  the  Government 

tax,  and  the  deductions  and  charges  made  by  the  smelt- 

ing company  is  only  $2,101,39-1.  The  difference  is 
$777,552,  or  approximately  $25  per  ton,  which  may  be 
considered  as  being  the  average  cost  of  marketing  $100 
ore.  This  high  cost  results  partly  from  the  long  haul 

and  the  prevailing  high  scale  of  freight-rates  and  partly 
from  an  unfavorable  smelter  contract.  Obviously  the 

question  of  marketing  the  product  was  of  prime  impor- 
tance in  determining  the  most  suitable  method  of  treat- 

ing the  lower-grade  ore  of  the  mine.  It  will  be  inform- 
ing, therefore,  to  give  some  details  regarding  freight-rates 

and  smelter-charges  before  starting  the  discussion  of  the 
metallurgic  problems.  The  following  schedule  applies  to 
shipments  from  the  siding  near  the  mine  on  the  branch 

The  freight  to  either  of  the  plants  in  Salt  Lake  valley 
or  to  one  of  the  smelters  in  Arizona  would  he  higher  than 

to  Selby.  However,  if  one  of  these  smelters  should  offer 
sufficiently  attractive  charges,  the  difference  in  freight 
might  be  overcome.  It  seems  probable  that  the  California 
Rand  company  could  at  least  induce  the  Selby  smelter  to 
make  more  liberal  terms  by  negotiating  with  some  other 

company  to  treat  its  ores.  In  any  competition  the  Selby 

people,  of  coui-se,  would  have  the  advantage  because  of 
the  lower  freight.  Here  follows  a  typical  calculation  of 
the  settlement  made  by  the  smelter  under  the  terms  of  the 

present  contract. 
AniilyHU  of  the  Ore 

Gold,     oz      0.29        Sulphur,    ̂          4  9 
Silver,    oz   88.8         Arsenic.    Te          11* 

Silica,    %      80.1  Antimony,    '^o       0.48 

Iron.    %        -18 
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Crrdit 
Per  ton 

Gold.  Oa'i  oJ  assay  at  J20  per  oz   S  5.51 
Silver.  957«  of  assay  at  99  H  c.  |ier  oz      88.05 

$93.56 Drbll 

Anenic  and   antimony,   penally  on   combined  content   of  $2 

per   unit      S  1  "4 
Treatment,  at  S9  for  $50  ore  with  10%  of  the  value  in  excess 

of  $50.   and  up  to  $100      ll  96        14  20 

Net  value  of  ore  delivered  at  smelter   S"9.36 

One  consignment  (No.  302)  contained  61,968  lb.,  net 

dry  weight,  of  exceptionally  high-grade  ore.  It  assayed 
1.4  oz.  gold,  1336.1  oz.  silver,  5.1%  arsenic,  and  5.8% 

Hinkley,  47  miles  distant  and  at  a  much  lower  elevation. 

Pumping  is  out  of  the  question  even  though  a  pipe-line 
of  that  length  were  feasible.  The  California  Rand 
company  owns  some  property  about  5  miles  east  of  the 
mine  on  which  a  water-shaft  is  now  being  sunk.  At  130 
ft.  this  shaft  developed  only  1500  gal.  per  day ;  however, 

it  is  expected  to  cut  a  known  water-course  at  a  depth  of 
approximately  300  ft.  Hope  is  entertained  that  a  flow 
of  some  importance  will  result,  but  the  actual  supply,  of 
course,  is  doubtful.  The  Randsburg  Water  Co.  has 
some  wells  in  the  same  vicinity,  from  which  it  supplies 
the  town,  but  it  has  no  appreciable  excess  to  sell  to  the 

PRODUCTION  RECORD,  CALIFORNIA  RAND  SILVER  MINE 

1919 

1920 

1921 

Production, 

Month  tons 

June       55.90 

July           301.22 

August             707.55 
September             384.48 
October            648.36 

November            216.81 
December            656.57 

January         187.19 
February         345.02 
March            343.18 

April             173.96 

May            649.88 
June            636.72 

July           323.96 

August       1,227.16 

September      1,132.54 
October            622.80 

November       2,034.61 

December       2,806.63 

January   ....'.         982.93 
February         806.56 
March       1,321.45 

April       1,045.50 

May    1,740.24 

June       1,587.02 

July      1,794.32 
August       1,556.11 
September    1,717.30 
October    1,839.24 
November       2,284.44 

Gross-value 

$2,465 21,561 
148,753 

28,984 

30,518 
36,885 

84,536 
24,262 
47,419 

92,183 

22,234 
70,615 

38,981 
22,268 

100,127 

101,844 

54,170 
156,638 

299,481 

82,601 
96,691 

136,531 

89,283 
108.795 
119,585 

190,428 
175,813 

151,531 
130,937 

212,827 

Total ..30,129.65        $2,878,946 

antimony.    The  following  summarizes  the  deduct  ions  and 
charges  per  ton  of  ore : 

Penalty  on  araenic  and  antimony   $19.80 
Treatment          14.00 

5r.  of  siiTcr    '.'.['.'.  ae^oo 6%  of  told           2  .3(5 
^'•''ht           32.60 

'''"      •■         1.00 

'■'>"''       $136.32 

It  has  been  proved  to  be  not  only  possible,  but  prac- 
ticable, to  make  a  flotation  product  containing  approxi- 

mately 1300  oz.  of  silver  per  ton ;  one  of  the  metallurgic 
problems  will  be  to  determine  the  final  economic  advan- 

tage or  disadvantage  of  doing  so. 
One  other  factor  in  developing  the  best  plan  of  metal- 

lurgical treatment  is  the  lack  of  an  ample  supply  of 
water  near  the  mine.    The  nearest  adequate  supply  is  at 

Freight- 
charge 

$352 
2,280 

7,884 
3,097 

4,056 

2,216 
6,356 

1,915 

3,566 
4,299 
1,739 

5,691 
4,581 

2,853 10,927 

10,895 

6,847 
20,736 

32,421 
10,680 

9,883 15,227 

11,305 
14,236 

13,806 

17,887 
16,098 

16,004 
15,868 

21,892 

Tax 

$11 

68 

237 

93 

122 

66 

191 
57 

107 

129 

52 

171 
137 

86 

328 

327 

205 

622 969 

319 

296 
456 

336 

427 

414 

537 

482 480 476 

656 

Treatment- 
charge 

$440 

3,038 

9,303 
3,918 5,906 

2,803 
8,114 
2,487 

4,421 

4,631 
2,264 

7,336 
5,199 2,978 

12,347 

12,018 

6,637 
20,018 
31,705 
10,137 

9,723 15,596 

10,975 

16,658 
18,284 

25,477 

22,279 
20,920 
20,502 

29,984 

-Net  return- 

Gold 

$350 
1,384 

4,036 
1,362 

2,340 1,782 
3,194 702 

,840 

,515 

634 

,423 
,103 

,422 ,858 

,546 ,285 8,897 14,137 

6,074 
4,580 
7,132 
7,818 
5,420 

7,702 
8,175 
6,148 

4,525 
1,942 

5,735 

Silver 

$1,312 

14,793 
127,293 

20,514 18,095 

30,018 
66,681 
19,204 

37,486 
80,609 
17,545 
54,993 

26,961 
14,928 
71.667 

73,059 

38,195 
106,363 

220,249 

55,388 

72,208 
98,120 
58,819 
72,054 

79,378 
138,351 
130,804 

109,601 
92,147 

154,559 

$295,597    $8,857    $346,098    $127,061    $2,101,394 

mining  company.  The  only  sure  source  is  the  railroad 

company's  wells  near  Barstow.  The  Santa  Fe  company 
will  supply  the  water  without  charge  in  order  to  get  the 
resulting  traffic,  for  the  water  must  be  hauled  to  the 

mine  in  tank-cars.  The  rate  is  $28  per  car  of  10,000  gal., 
and  as  the  estimated  requirements  to  mill  100  tons  per 

day  is  50.000  to  60.000  gal.  the  railroad  will  have  a  profit- 
able business;  and  the  California  Rand  company,  on  the 

other  hand,  will  be  obliged  to  make  every  eiJort  to  con- 
serve water  and  to  recover  as  much  as  is  reasonably  pos- 

sible from  the  mill-tailing. 

A  third  consideration,  of  an  economic  rather  than  of  a 

distinctl.v  metallurgic  character,  but  one  that  has  a  bear- 
ing on  the  determination  of  the  mill  flow-sheet,  is  the 

royalty  on  the  use  of  flotation.    On  account  of  the  com- 
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parative  smallness  of  their  mine,  the  officials  came  to  the 
conclusion  that  they  could  better  afford  to  pay  the  roy- 

alties demanded  by  the  Minerals  Separation  company 

than  to  fight  it ;  accordingly  they  signed  a  license  contract 
that  provided  two  alternative  methods  of  determining  the 
royalty.  These  were:  (1)  a  flat  rate  of  2^%.  on  the  value 
of  the  ore  treated,  or  (2)  5c.  per  ounce  of  silver,  and  50c. 
per  ounce  of  gold  recovered  from  any  portion  of  the  ore 
that  might  be  treated  by  flotation.  This  high  royalty 
made  it  imperative  to  investigate  alternative  methods  of 
treatment  with  a  view  to  reducing  to  the  minimum  the 

amount  of  precious  metal  to  be  recovered  by  flotation. 
The  following  metallurgical  engineering  firms  made 

tests  on  the  ore :  Hamilton,  Beauchamp,  Woodworth,  Inc., 
of  San  Francisco;  General  Engineering  Co.,  of  Salt 

Lake  City ;  Colorado  Iron  Works,  of  Denver ;  the  South- 
western Engineering  Co.,  of  Los  Angeles;  and  Minerals 

2.  Selective  flotation,  in  which  the  endeavor  was  made 

to  obtain  a  small  quantity  of  very  high-grade  silver  con- 
centrate. The  principal  object  was  to  lessen  expenditure 

for  freight. 

3.  Table-concentration  of  ore  crushed  to  30-mesh,  fol- 
lowed by  re-grinding  of  the  table-tailing  and  subsequent 

flotation.  The  principal  object  was  to  lessen  the  royalty 
on  flotation. 

4.  Selective  flotation,  as  in  (2),  followed  by  concen- 
tration on  tables  to  recover  most  of  the  pyrite  with  its 

associated  gold,  which  would  be  dropped  in  the  selective 
flotation. 

5.  Selective  flotation,  as  in  (2),  followed  by  cyanida- 
tion  of  flotation-tailing  to  extract  most  of  the  remaining 

gold  and  silver. 
6.  'Bulk'  flotation,  followed  by  eyanidation  of  the  mid- 

dling and  tailing  combined. 

A  \  IKW  UK  TJIE  JNIILL  LOOKINU  NUKTH 

Separation  company.  The  results  of  all  their  tests  indi- 
cated that  at  least  96%  of  silver  and  80 7o  of  the  gold 

unquestionably  could  be  recovered  from  the  sulphide  ore 

with  a  product  of  good  grade  and  a  satisfactory  ratio  of 

concentration.  There  is  to  be  ti'eated  approximately 
10,000  tons  of  oxidized  ore,  which,  of  course,  does  not  re- 

spond as  satisfactorily  to  concentration  by  flotation.  The 
main  problem,  however,  is  the  treatment  of  the  sulphide 
ore  from  the  levels  below  150  ft. ;  in  this  the  important 

ore-forming  minerals  are  argentite  (Ag,S),  pyrargy- 
rite  (AgjSjSb),  proustite  (AggSjAs),  and  stephanite 
(Ag^S^Sb)  ;  besides  these  silver  minerals  there  is  the 

pyrite,  with  which  most  of  the  gold  appears  to  be  asso- 
ciated. 

Tile  most  comprehensive  tests  were  made  by  the  firm 

of  Hamilton,  Beauchamp,  Woodworth,  Inc.  I  shall  dis- 
cuss sundry  interesting  features  of  their  excellent  report. 

Eight  distinct  processes  or  combinations  of  processes 
were  tried.    They  were  as  follows: 

1.  Straight  flotation  (Mr.  Beauchamp  calls  it  'bulk' 
flotation)  of  the  entire  feed  with  a  view  to  obtaining  a 
satisfactory  extraction  of  both  gold  and  silver  with  a  low 
tailing. 

7.  Cyanidation  of  the  raw  ore. 
8.  Concentration  on  tables  followed  by  eyanidation  of 

the  tailing. 

The  tests  demonstrated  that  only  the  first  three 
schemes  need  to  be  considered  from  the  standpoint  of 

'economic'  realization,  although  some  interesting  results 
were  obtained  in  the  other  tests.  I  shall  refer  to  them 

by  number. 
1.  Straight  flotation  of  sulphide  ore  only. 

Ore       
Machine       
Circuit       

Pulp    dilution     .  .  . 

Time   of   agitation . 

Conditions  of  Test 

         80  mesh 
         Mechanical   agitation 
         Alkaline 
         4:1 

f     4  min.  for  concentrate 

ill  min.  for  middling" Povnids  per  ton 
Reasrents  of  ore 

Water?a3    tar         10 
Stoveoil           0.7 
Hardwood-creosote          0.2 
No.    5   pine-oil      0.1 
Sodium  sulphide  added  in    form  of   10%   solution      2.0 

Results 
.   A 

^sa.v   • 

  Content   . -Distribution- Weight. Gold. Silver. 

Gold. 
Silver. Gold. 

Silver. 
Product % 

oz. oz. 

% % 
Heading-     .  .  . 

..100.0 

S.'J.IO 

28.2.5 Concentrate 
..       7.6 30  59 

281.22 

$2,325 

21.371 67.78 82.2 
MiddUng:    ... 

.  .       8.4 n.on 45.10 0  7fi3 
3.793 32.26 

14.fi 
Taillnff     .... .  .    84.0 

0.41 

1.00 0.344 084 
10.04 

3.2 
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Aniiljiil*  of  (oii€tiitrii(c 
% 

Aiiliniuti> 
■139       Iron          -^^ 
2.03       Ineolublo          23.6 

•Klimiiiatini,''  the  miiklliug,  the  following  is  the  result : 

WclBht.  Combined  Content  Distribution, 
ITtKlurt                                     'A                 value                                              % 

Hr«lin»        100.0  S5U.43  ....                    •.■■: 
Co„«.mrMr             9.0  310.70  27.96                 9o.6o 
Tu.hn»           91  0                   1.41  1.27                    i-i-' 

Later  I  shall  show  the  reasons  that  justify  the  eonelu- 

siiiu  that  the  return  of  the  middling  for  re-treatmeut  will 

not  iiierease  the  preeious-metal  content  of  the  tailing. 

Carrying  out  the  calculation  similar  to  that  made  on  a 

previous  page  for  the  smelter  returns  on  shipments  of 

ore.  it  is  found  that  the  concentrate  made  would  yield 

from  the  smelter  $253.99  per  ton.  If  from  this  be  de- 

dueled  .$7.77  (2i%  of  $310.72,  or  the  assay-value  of  tlit> 

ore.  for  payment  of  flotation  royalty),  the  net  economic 

realization  per  ton  of  concentrate  is  .$246.22.    Then 
AfMwy-value  of  concentrate      $310.72 
Economic    realization          !!40.23 
Lo!***   per   ton   of   t.oncentrate        64.50 
I'ercentage  lost  on  content  of  concentiate        20.70 

The  concentrate  from  one  ton  of  ore  contains  gold  and 

silver  worth  $27.96.  of  which  20.7%  is  spent  for  market- 
ing and  for  flotation  royalty,  leaving  a  net  recovery  of 

$22.18;  or,  based  on  the  original  ore,  a  net  recovery  of 

75.8%.  The  flotation  royalty  would  be  64c.  per  ton  of 
ore  milled. 

2.  Selective  flotation  of  sulphide  ore  only. 

Conditions  of  Test 

Ore       
Machine       

....        80-mesh 

         4:1 
Time   of   acritation. . . 

Reafrents 

....        5  min. 
Pound  per  ton 

of  ore 

        10 
Hardwood -creosote    . .        0.3 

Results 

  Assay   .  .   Content   ,  .-Distribution^ 
Wciftht.     Gold.      Silver.      Gold.          Silver.  Gold,  Silver. 

Prwlucl               %                            oz.                               oz.              %  % 
Headlnic       100.0        $3.10        28.25         
Con<Tntrale     .  .      2.20      50.64   1215.55  $1,114        26.74  31.7  92.6 
Tailinr       97.80        2.48          2.17        2.400          2.12  08.3  7.4 

AnuljHls  of  Concentrate 

Content      Distribution. 

27.85 
4.53 

80.0 14.0 

Arsenic           5.12        Antimony 

Comhlnlni;  Hold  and  Silver 

Weight,  Combined 
I'roduct                                     rt  value 

Henilinir      100.0  $:i4.42 
Coni.pnlnttc            2  2  1260.19 
Talllnr         97.8  4.85 

The  calculation  of  smelter  returns  on  this  concentrate 

shows  that  the  net  return  after  deducting  freight,  treat- 
ment, and  penalties  would  be  $1125.66  per  ton.  The  flo- 
tation royalty  would  be  2,5%  of  $1261,64,  or  .$31.54, 

leaving  a  net  economic  realization  of  $1094.12. 
Then 

A*»ftT-Talnc  of  concentrate      $1261.64 
^  ""          1094.12 
'  ii'cntrale           167.52 
'  »  content  of  concentrate          13.28 

The  concentrat-e  from  one  ton  of  ore  contains  gold  and 
silver  worth  $27.85.  of  which  13.28%,  is  spent  in  market- 

ing and  flotation  royalty,  leaving  a  net  recovery  of 
.$24.15;  or,  based  on  the  original  ore,  a  net  recovery  of 

74.5%.     The  flotation  royalty  would  be  63c.  per  ton  of 
ore  milled. 

3.  Concentrating  on  tables  followed  by  flotation  of  the 

tailing.  The  ore,  crushed  to  pass  30-mesh,  was  concen- 
trated on  a  quarter-size  Deister-Overstrom  concentrating 

table,  making  a  finished  product  and  a  tailing.  The  tail- 
ing was  re-ground  and  concentrated  liy  flotation  under 

the  following  conditions: 
Ore       
Machine       
Circuit        

Pulp   dilution    .  ,  , 
Time  of  aeritation 

SO-mefh 

Mechanical  agitation 
Alkaline 
4:1 

15  min. 
Pounds  per  ton 

Reagents  of  ore 
P.   E.   collector-oil         10 
Hardwood-creosote          0.3 
No.    5    pine-oil      0.1 
Sodium    sulphide         1.5 

The  proportions  and  analyses  of  the  heading,  the  two 
concentrates,  and  tlie  tailing  produced  follow : 

Assay 

Anti-  Insolu- 
Weight.      Gold,      Silver,  Arsenic,   mony.    Iron,      ble. 

Product                         7c                             oz.  %           %          9o          % 
Heading       100.0        S4.77        26.88    
Table-concentrate    ...      8.0        40.00      202.50  2.67        1.83      28.85   25.0 
Flotation    concentrate      5.1        20.80      198.00  5.77        2.85      22.0      24.0 
Tailing          86.9          0.62          0.70    

Making  the  same  calculations  as  before  the  following 
data  are  obtained. 

Assay-value    of    table-concentrate   $241.73 
Economic    realization          192.58 

Loss  per  ton  of  table-concentrate        49.15 
Percentage  lost  on  content  of  table  concentrate        13  28 

Obviously  in  the  above  no  deduction  need  be  made  for 
flotation  royalty. 

From  the  net  recovery  per  ton  of  flotation  concen- 
trate, $162,33,  must  be  deducted  the  flotation  royalt.v  of 

5c.  per  ounce  of  silver  and  50c,  per  ounce  of  gold  re- 
covered by  flotation.  This  amounts  to  $9.90  in  this  par- 

ticular instance,  leaving  the  economic  realization  $152.43, Then 

Assay-value   of    flotation   concentrate   $218. 16 
Economic   realization         152. 4.J 
Loss  per  ton  of  flotation  concentrate        65.73 
Percentage  lost  on  content  of  flotation  concentrate.,      30.1 

Reduced  to  the  basis  of  one  ton  of  ore  milled,  the  loss 

in  marketing  table-concenti-ate  will  be  $3,92  and  in  mar- 
keting flotation  concentrate  $3,38,  making  a  total  of  $7,30 

per  ton,  which  on  the  heading  assay,  of  $31.65.  leaves  a 
total  net  recovery  of  76.93%.  The  flotation  royalty  is 

approximately  50c.  per  ton  of  ore  milled. 
Summarizing  the  results  of  the  three  methods: 

Metallurgical      Economic 
extraction,        recovery.      Difference, 

1.  Straight    flotation     . .  , 
2.  Selective    flotation     .  ,  , 
3.  Tabling    and    flotation. 

96.65 75.8 20.85 
80.00 

74.5 

11  50 

96.60 

76.9 19.70 

Before  discussing  these  figures  I  shall  state  briefly  the 
reason  or  reasons  why  each  of  the  five  alternative  schemes 
proved  impracticable. 

4.  It  wa.s  impossible  to  otitain  a  satisfactory  tailing 
when  concentrating  the  flotation  tailing.  Tlic  colloidal 
slime  interfered  with  the  efficient  separation  of  the 

pyritc  with  which  the  gold  is  associated. 
5.  A  combined  extraction  of  49.1%  of  the  gold  and 

98,7%  of  the  silver  was  obtained  by  cyaniding  the  tailing 
made  by  selective  flotation  as  follows: 
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By    flotation     (in    concentrate). 
By  cyanidation      

Gold 
Silver extraction. 

extraction % % 
31,7 

92.6 17.4 

6.1 
98.7 

Apparently  the  gold  is  not  readily  amenable  to  cya- 
nide; moreover  the  cost  would  be  too  high  to  justify 

cyanidation. 
6.  The  following  figi^res  show  the  results  of  a  test  in 

which  bulk  flotation  was  followed  by  cyanidation. 

By    flotation    .  . 
By  cyanidation 

Gold Silver 
extraction, extraction 

% 

To 

73.6 86.64 

11.7 13.30 

85.3 99.84 

Pinal  ratio  Area  per  ton  of  ore 
Water  :  solid  per  li  hr..  sq.  ft. 

3:1         OS 
3:1         117 

1:1        .'    ~'0.0 

A  depth  of  8  ft.  in  the  settling-tank  was  adequate.  It 
was  found  that  the  extraction  of  gold,  associated  with 

the  pyrite,  was  greatly  improved  by  using  sodium  sul- 
phide or  sodium  carbonate  in  conjunction  with  oils  such 

as  those  named  in  the  tests  already  described.  The  'drop- 
ping' of  the  pyrite  by  the  non-use  of  these  additional 

reagents  was  the  basis  for  the  proposed  selective  flota- 
tion.    However,  the  use  of  either  sodium  sulphide  or 

I 00 -ton  Coarse  ore  Bin 

Apparently  it  would  be  more  economical  to  carry  the 
flotation  furtlier  and  thereby  avoid  cyaniding. 

7.  Cyanidation  of  the  raw  ore  was  not  only  expensive, 
but  failed  to  extract  the  metals. 

S.  Concentration  preceding  cyanidation  indicated  that 

cyanidation  need  not  be  considered  seriously. 
It  happens  sometimes  that  the  return  of  a  middling  to 

the  head  of  a  flotation  circuit  will  produce  a  considerably 
richer  tailing  in  actual  operations  than  is  indicated  by 

tests  on  clean  ore,  although  it  has  been  demonstrated  re- 
peatedly that  the  extraction  obtained  by  properly  con- 

ducted laboratory  work  can  be  duplicated  or  improved 

upon  in  a  well-designed  mill.  A  satisfactory  method  of 
determining  the  effect  of  re-treating  middlings  is  the 

'cycle'  test,  which  may  be  perfoi*med  as  follows:  A 
sample  of  the  ore  is  divided  into  five  or  more  equal  lots. 

The  first  lot  is  'floated',  under  the  conditions  previously 
found  to  be  most  desirable,  to  make  a  concentrate,  mid- 

dling, and  tailing;  the  middling  is  added  to  the  second 
lot  and  the  flotation  operation  is  repeated,  the  resulting 
middling  being  in  turn  added  to  the  third  lot  of  fresh 
ore  for  floating.  This  process  is  repeated  until  all  the 
lots  have  been  used,  each  tailing  being  reserved  for 
assay.  The  results  of  such  a  series  of  tests  conducted  by 

Hamilton,  Beauchamp  &  Woodworth  on  California  Rand 
sulphide  ore  are  shown  in  the  following  table  : 

'   Assay   s  ,   Content   .  —Distribution- 
Weight.  Gold,  Silver,  Gold,          Silver.  Gold,       Silver, 

Product                 %  oz.                               oz.                %             % 
Heading-       100.00  S3. 10  28.25               
Concentrate     .  .    13.08  33.56  300.18  83.846        24.180  84.80        88.8 
MiddUnf             3.00  S.37  66.50  0.298           2.390           8.88           8.8 
Tailing   No.    1.    13.04  0.41  0  80  0  053           0  104           1.04           0  4 

"      3.    18.00  0.20  0.80  0.036           0,144           1.07           0.4 
"      3.    18.33  0.20  0.80  0.037           0.147           109           0.4 
"4.    18.48  0.20  0.80  0.037           0  148           1.10           0.4 
'■      5.    16.48  0.41  0.80  0,067           0.133           2.01           0.7 

The  fact  that  the  assays  of  tailings  are  virtually  uni- 
form indicates  that  the  return  of  middlings  for  re-treat- 
ment will  have  no  ill  effect  on  the  extraction,  and  war- 

rants the  'elimination'  of  the  middling  and  the  averag- 
ing of  the  tailing  assays  as  a  ba.sis  for  calculating  the 

results. 

A  number  of  pertinent  facts  were  revealed  in  the 
course  of  testing.  It  was  found  that  the  ore,  which  is 

easily  crushed,  produces  a  high  proportion  of  'colloidal' 
slime.  If  the  ore  is  ground  to  pass  a  100-mesh  screen  the 
following  are  the  requirements  for  settling  or  thickening. 

9' by  te' Hercules  Blake-Type  Crusher- 

Concrete  Concenirate-va*s 
wiih  false  bofivm  and  vacuarrt 

XDeister-Ouerstrom 

Table 

FLOW-SHEET  OF  THE  MILL 

sodium  carbonate  had  the  effect  of  deflocculating  the 
slime  to  such  an  extent  that  settling  and  the  recovery  of 
the  water  were  almost  impossible.  Mr.  Beauchamp,  in 

an  effort  to  prevent  this,  tried  substitutes  for  the  sodium 

salts,  and  demonstrated  that  calcium  poly-sulphide,  made 

by  boiling  lime  with  sulphur,  would  raise  the  pyrite  suc- 
cessfully in  the  flotation  cells  without  deflocculating  the 

slime.  All  of  Mr.  Beauchamp 's  tests  were  made  witli 
mechanical  flotation  apparatus. 

The  General  Engineering  Co.  made  a  series  of  tests  on 
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a  composite  sample  consisting  of  80%  sulphide  and  20% 
oxidized  ore  and  one  test  on  sulphide  ore.  In  this  test 

the  ore  was  ground  wet  in  a  ball-mill,  with  lime  in  the 
proportion  of  2  lb.  per  ton  of  ore;  96%  of  the  product 
passed  a  65-mesh  screen.  The  ground  ore  was  floated  in 
a  Callow  rougher-cell  followed  by  a  cleaner  using  0.35 
lb.  of  T.  T.  mixture  (composed  of  i  thio-earbonilide  and 
3  ortho-toluidine)  and  0.1  lb.  of  aldol  per  ton  of  ore. 
The  flotation  tailing  was  concentrated  on  a  Wilfle.y  table. 

The  summary  of  this  test  shows: 
  A&aay   .      . —  Content  — .  Recovery,  or  loss 

Wcigrht.  Gold.  Silver.       Gold,  Silver,  Gold.  Silver. 
Produrt                         %         oz.  oz.              oz.  oz.  To  % 

Flotation      concen- 
trate            9.00    1.060  385.45       9.540  2569.05  65.70  93.40 

Tableconwntr.nte.  .      2.10    0.890  38.80       1.869  60.48  12.87  2.23 
Total    concentrate.    11.10     1.028  236.89    11.409  2639.53  78.57  96.63 
Table-taiUnc          88.90    0  035  1.35      3.113  120.03  21.43  4.37 
Heading       100.00    0.145  27.50    14.521  2749.55  100.00  100.00 

This  shows  a  ratio  of  concentration  of  9.01 : 1  if  the 

two  concentrates  be  combined,  with  an  extraction  of 

78.57%  of  the  total  gold  content  of  the  ore  and  95.63% 
of  the  silver. 

An  analysis  of  the  concentrate  obtained  from  one  of 

the  tests  on  a  composite  sample  indicates  the  approxi- 
mate composition  of  the  product  that  will  probably  be 

made  in  the  new  mill.    This  follows : 

Constituents  % 
Copper       0.11 
Insoluble        30.6 
Zinc       None 
Sulphur       30  8 
Arsenic      4.06 
Iron        28.5 
Antimony       1.62 
Gold,   oz    1.380 
Silver,   oz    255.30 

The  General  Engineering  Co.  made  an  estimate  of  the 

cost  of  milling  that  is  interesting.  The  figures  are  based 

on  a  100-ton  plant  using  Callow  cells,  assuming  that 
water  can  be  supplied  to  the  plant  by  gravity,  and  that 
power  can  be  obtained  at  Ic.  per  kilowatt-hour. 

Power 

Crusher,   rolls,   and  elevator      30  hp.  for    8  hr.  340  hp-hr. 
Roller-mill,   feeder,  and  classifier   135  "     *'    24  "  3000 
B'ow"          20  "     ■'    24  "     480     ■• 
Table   and   pump           5  *•     "    24  "     120     " 
Settling  and   filtering         15   "      "     24   "      360      " 

„        T/)t.ll        ^ 
Power,  cost  per  ton      jq  o()4 
L.ihor  at  a  scale  of  54.50  per  day   !  ! ! !  !    0  57 
Steel  for  rod-mill.  5  lb.  per  ton  of  ore  at  6c      0  30 
Miscell.-incnus  repairs  and  incidentals   [  ]    0  25 
Flotation  reagents;    

" 
0  3S    'H     T.T   ;   10  50^ 
0.10  lb.  aldol       4  00 

2.0  lb.    lime      .....'.    o'oo 
License   for  rcaircnts      *    3  qo 

19.50c.    or    0.195 

'■'"'"       .51.609 
The  most  significant  feature  of  these  figures  is  tlie 

small  cost  of  flotation  reagcnt.s— only  19.5c.  per  ton  of 
ore.  The  power  required  for  flotation  is,  of  course,  .small ; 
the  estimated  cost  is  about  2.7c.  per  ton  of  ore. 

The  Minerals  Separation  company  made  a  series  of 
tests,  tlie  n. suits  of  the  final  one  being  as  follows: 

_  .  , .         „  Recovery,  or  loss 
Wniht.       Gold.  Silver.         Iron,         Gold,         Silver, 
'~i-  07.  OJ!  '^f.  f  r*      ' 

"-"'"'"  '"""  "«■«  30..M  4  4  100  0  100  0 C""-"'"'"              7-1  ,20  483.60  28.5  60  4  069 T^'llnr            92.7  0.06  1,25  2.3  30  6  3  1 

Screen-Anul.vsis  of   Feed 
% 

On     80  mesh        2.0 
••    100      ••            3.0 
"     150        '•             3  0 
"     200        '•             18.0 

Through   300       "             74.0 

The  above  data  are  part  of  the  information  that  was 
available  to  M.  N.  Colman  when  he  was  engaged  la.st 

July  to  design  and  supervise  the  erection  of  the  concen- 
trating plant.  Details  of  the  plan  of  treatment  are  shown 

by  the  accompanying  flow-sheet,  in  which  it  will  be  noted 
that  straight  or  bulk  flotation  in  a  Minerals  Separation 
machine  has  been  selected.  The  reasons  for  this  choice 

were  outlined  to  me  by  Mr.  Colman.  The  advantages  of 
flotation  had  been  proved  conclusively.  It  had  already 

been  decided  by  the  ofSeials  of  the  company  that  a  license 
would  be  obtained  from  the  Minerals  Separation  com- 

pany; accordingly  the  possible  advantage  of  the  pneu- 
matic cell  in  saving  60c.  per  ton  in  royalties  was  not  a 

factor  to  be  considered.  Moreover,  sundry  tests  seemed 
to  indicate  that  the  smaller  operating  cost  that  would  be 

obtained  by  using  pneumatic  cells  would  be  approxi- 
mately offset  by  improved  recovery  of  the  gold  and  silver 

in  a  machine  using  mechanical  agitation.  The  choice  of 
the  Minerals  Separation  machine  in  preference  to  some 
other  device  using  mechanical  agitation  was  based  on  the 

belief  that  it  w-as  more  nearly  fool-proof  than  others,  and 
that  there  would  be  less  likelihood  of  experiencing  tem- 

porary difficulty  wlien  the  plant  started  to  work.  One  of 
the  principal  considerations  was  to  build  a  plant  and  get 

it  in  regular  and  successful  operation  in  the  shortest  pos- 
sible time. 

Reverting  to  the  comparison  between  the  results  of 

the  three  schemes  of  concentration — (1)  straight  flota- 
tion, (2)  selective  flotation,  and  (3)  tabling  and  flota- 

tion— it  will  be  observed  that  there  is  little  to  choose  be- 
tween them  so  far  as  the  economic  recoveries  are  con- 

cerned. The  differences  are  so  small  that  they  might  be 

accounted  for  by  allowable  discrepancies  in  the  experi- 
mental work. 

The  apparent  advantages  of  the  third  method  are  due 
entirel.y  to  the  lessened  royalty  arising  from  the  fact 
that  only  a  portion  of  the  ore  is  given  flotation  treatment. 

Against  this  must  be  placed  the  more  complicated  flow- 
sheet, and  additional  equipment,  which  would  include 

provision  for  further  grinding,  and  additional  classi- 

fication, and  dewatering  of  the  table-tailing  before  flota- 
tion ;  as  well  as,  of  course,  the  concentrating  tables 

themselves.  Moreover,  if  the  extraction  by  tabling  for 

any  reason  dropped  appreciably,  the  flotation  royalty 
calculated  on  the  i)er-ounce-of-metal  basis  would  increase 
rapidly.  Mr.  Colman  concluded  that  the  margin  on 
which  he  had  to  work  was  not  sufficient  to  .iiistify  the 
more  complicated  flow-sheet. 

Selective  flotation  offered  numerous  attractive  fea- 

tures: simplicitj'  of  flow  was  combined  with  high  eco- 
nomic recovery,  and  at  the  same  time  a  tailing  was  made 

that  contained  68%  of  the  gold  and  7%  of  the  silver,  or 
14%  of  the  total  precious  metal  in  the  original  ore,  which 
might  be  impounded  and  profitably  re-treated  at  a  later 
date.    The  construction  of  the  plant  is  such  that  selective 
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flotation  of  this  character  can  be  performed  if  it  should 

appear  advisable,  but  the  intention  is  to  use  calcium 

poly-sulphide  and  obtain  the  maximum  recovery  as  out- 
lined under  the  discussion  of  straight  flotation. 

It  will  be  noted  that  two  ball-mills  are  provided  and 
that  stage-crushing  will  be  practised.  As  a  matter  of 
fact  this  equipment  is  probably  sufficient  to  grind  200 

tons  through  80-mesh.  The  apparent  over-capacity  will 
make  it  possible  (a)  to  install  tables  for  a  preliminary 

table-treatment,  if  that  should  become  advisable,  with- 
out delay  or  inconvenience,  or  (6)  to  double  the  capacity 

of  the  plant  by  merely  adding  a  second  flotation  unit 

and  the  necessary  thickening-tanks. 
Two  Deister-Overstrom  tables  are  to  be  used ;  one  is  a 

'pilot'  to  reveal  the  character  of  the  feed  at  any  given 
time  for  the  guidance  of  the  operator  of  the  flotation 

department.  Part  of  the  feed  will  be  by-passed  to  the 
table,  the  concentrate  and  tailing  being  returned  to- 

gether. The  second  is  styled  a  barometer  because  its 
function  is  to  indicate  the  result  of  flotation.  It  is  ex- 

pected that  almost  no  silver  minerals  will  appear  on  this 
table. 

The  flotation  machine  is  the  new  IS-cell  M.  S.  type 
without  separate  compartments  for  frothing.  It  is  pro- 

posed to  use  the  first  three  compartments  for  agitation 
exclusively,  and  to  start  skimming  froth  at  the  fourth. 
Five  compartments  will  make  a  finished  concentrate, 
whereas  the  product  from  the  final  ten  will  be  returned 
to  the  head  of  the  cell. 

Both  the  General  Engineering  Co.  and  Hamilton, 
Beauchamp,  Woodworth,  Inc.,  recommended  a  revolving 

vacuum-filter,  but  the  present  plan  is  to  dewater  the 
concentrate  in  a  Dorr  thickener  and  to  collect  and  dry 

it  in  a  concrete  tank  having  a  false  bottom  and  being  con- 
nected with  a  vacuum-pump.  For  10  tons  of  concentrate 

per  day  this  arrangement  should  work  satisfactorily. 

As  I  showed  at  the  beginning  of  this  article,  the  mar- 
keting of  a  250-oz.  concentrate  is  an  expensive  procedure, 

so  that  the  concentration  of  25-oz.  ore  in  the  ratio  of 

10 : 1  is  not  an  adequate  solving  of  the  economic  problem. 
The  only  satisfactory  shipping  product  appears  to  be 
buUion ;  and  the  reduction  of  the  concentrate  to  bullion 

at  the  mine  probably  wiU  be  accomplished  eventually. 
Among  the  methods  suggested  are  (a)  smelting  in  an 

electric  furnace,  (b)  smelting  in  an  oil-fired  reverber- 
atory,  and  (c)  chloride  volatilization.  It  will  cost  ap- 

proximately $55  per  ton  to  market  250-oz.  concentrate 
mth  a  moisture  content  of  not  less  than  10%,  and  the 
probability  of  saving  from  $25  to  $40  per  ton  by  local 
treatment  is  sufficient  to  make  thorough  experimental 
work  highly  attractive.  Incidentally,  this  problem  is  a 
factor  that  may  strongly  favor  the  selective  scheme  of 
flotation;  it  may  be  that  a  small  quantity  of  very  rich 
concentrate  can  be  smelted  far  more  cheaply  than  three 
times  as  much  that  assays  only  250  oz.  Mr.  Colman  is 

investigating  the  question  thoroughly  and  a  successful 
treatment  is  likely  to  be  developed,  with  a  consequent 
saving  of  several  dollars  per  ton  of  ore. 

The  photographs  for  the  accompanying  illustrations 

were  taken  at  a  later  date  than  the  photographs  that  were 
reproduced  in  the  first  article  on  the  California  Rand 
mine,  which  consequently  do  not  show  the  mill.  On  page 

13  is  shown  No.  2  shaft,  the  mine-dumps,  and  the  miU- 
site  soon  after  the  contractors,  Cahill  &  Vensano  of  San 
Francisco,  commenced  construction  work  in  September. 
The  second  photograph  was  taken  in  December,  after  the 

plant  had  been  finished.  Early  in  the  month  the  ma- 

chinery was  'turned  over'  for  the  first  time,  the  smooth- 
ness of  mechanical  operation  speaking  well  for  the  work 

of  the  construction  engineers.  Treatment  was  commenced 
on  December  15  on  $10  ore.  A  recovery  of  more  than 

90%  of  the  silver  was  made  and  this  will  doubtless  be 
improved  as  soon  as  operation  is  properly  systematized. 
The  heading  will  be  increased  to  approximately  $30,  the 

gi-ade  of  ore  used  in  making  the  tests;  this  change  will 
have  a  favorable  influence  on  the  recovery,  and  it  is  con- 

fidently expected  that  the  results  indicated  by  the  test- 
work  will  be  fully  realized. 

Experiments  by  repeated  impact  tests  show  that  too 
much  emphasis  is  often  laid  on  the  advantage  of  high 
resistance  to  a  single  impact.  L.  Guillet,  who  writes  in 

'Rev.  Met.',  states  that  failures  are  most  often  caused  by 
the  development  of  cracks  from  repeated  stresses;  the 
Stanton  repeated-impact  test  was  selected  for  comparison, 
and  tensile  and  BrineU  hardness  tests  were  also  made. 
In  some  instances  the  number  of  blows  needed  to  cause 

rupture  was  found  to  rise  with  increasing  values  of  the 
elastic  limit,  notwithstanding  that  the  resilience  had 
meanwhile  dropped  appreciably,  in  some  cases  as  much  as 
50%.  The  extent  of  the  increased  resistance  to  repeated 
impacts  in  these  eases,  however,  varied  considerably  with 
the  height  of  fall  of  the  tup,  and  the  frequency  of  the 
blows,  it  being  most  marked  when  the  fall  was  small 
(about  1.3  in.)  and  the  frequency  low  (60  blows  per 
minute).  The  author  concludes  that  it  is  far  better  to 
have  a  steel  with  moderate  resilience  and  a  high  elastic 

limit,  rather  than  high  resilience  and  low  elastic  limit. 

The  results  of  gas-producer  tests  with  Alberta  coals, 

according  to  a  Canadian  Department  of  Mines  bulletin, 

show  that  it  is  possible  to  operate  the  producer  for  con- 
siderable periods  with  all  the  fuels  tested,  except  one; 

but  less  than  one-half  can  be  recommended  for  continuous 

operation  in  this  producer.  In  order  that  a  fuel  may  be 
suitable  for  use  under  commercial  conditions  it  must  be 
of  a  character  which  will  permit  it  to  pass  regularly 

through  the  producer  without  necessitating  excessive 

poking ;  it  must  not  pack,  cake,  or  clinker  in  such  a  way 

as  to  form  channels  which  will  prevent  the  even  access  of 

air  to  all  parts  of  the  fuel  (this  requirement  outweighs 

all  others)  ;  the  coal  must  be  capable  of  yielding  a  good 

quality  of  gas  continuously,  which,  if  required  for  use  in 
an  internal-combustion  engine,  must  be  fairly  free  from 

tar  and  lampblack.  This  condition  is  of  great  impor- 
tance, unless  the  plant  installed  for  generating  a  power- 

gas  for  burning  in  internal-combustion  engines  is  large 
enough  to  warrant  the  installation  of  special  scrubbers 
and  tar  extractors. 
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Co-ordination,  Co-operation  &  Conference,  Inc. 

By  C.  T.  Hutchinson 

No  tircat  amount  of  thought  is  required  to  bring  about 
a  realization  that  our  forefathers  had  the  better  of  us  in 

many  important  respects.  George  "Wasliington  never  bad 
to  dodge  a  Ford  in  crossing  the  street  to  iiis  place  of  busi- 

ness in  the  morning.  When  Patrick  Henry  gave  vent  to 
his  famous  remarks  about  liis  preference  for  a  quick 

demise  if  he  could  not  exercise  his  God-given  i-igbt  to  ilo 
as  he  pleased,  he  little  dreamed  of  the  coming  of  the 
Eighteenth  amendment. 

Jliidern  industrial  development  has  brought  in  it.s 
wake  new  complexities.  The  mechanic  has  suffered ;  in 
fact,  it  is  claimed  that  there  are  no  more  mechanics.  The 

stoiy  goes  that  a  man  seeking  work  at  the  employment 
\vindo\v  at  one  of  our  iron  works,  in  response  to  the  query 
as  to  where  he  bad  worked  and  what  be  bad  done,  replied, 

"I  have  been  working  in  Detroit  at  tlie  Ford  factory, 
where  I  tightened  the  f-inch  nuts  on  tlie  right  side  of  the 

chassis  assembly".  We  have  no  more  machine-tool  op- 
erators, only  men  wlio  operate  specific  machines  of  cer- 

tain sizes.  The  planning  room  plus  the  jig  and  gauge 
department  furnish  the  brains.  The  men  merely  go 
througli  the  motions. 

The  old-time  merchant  led  a  many-sided  existence.  He 
wa.s  a  trader  who  imported  goods  and  commodities  of  all 

kinds  from  Europe,  and  sent  in  exchange  the  products  of 

the  new  world.  He  chartered  ships,  he  financed  explora- 
tion expeditions,  he  grub-staked  trappers  and  adventur- 

ers of  all  sorts.  He  did  a  banking  business  as  well;  in 
fact,  he  was  and  had  to  be  a  versatile  man,  and  was  one 

of  tlie  great  factors  in  blazing  the  trail  of  civilization. 

Since  then  the  acorn  has  become  a  sturdy  oak.  As  the 
oak  grew  it  acquired  branches,  and  more  branches.  Soon 
the  foliage  became  so  thick  that  no  man  could  see  through 

it.  And  so  it  is  with  the  organization  of  our  so-called  big 
business.  No  one  man,  and  few  groups  of  men,  can  see 
through  them.  From  the  individual  the  organization  of 

business  progressed  as  it  expanded  to  the  partnersliip, 
then  the  corporation,  followed  by  the  merger  of  many 

corporations  into  what  is  called  a  'Trust',  with  a  big  T. 
John  .'^inith.  Blacksmith,  has  become  Universal  Steel, 
Ltd.,  with  ramifications  extending  all  over  the  globe, 
with  iron  and  coal  mines,  coke-ovens,  railroads,  blast- 

furnaces, rolling-mills,  fabricating  plants,  and  machine- 
shops.  In  addition  there  are  the  legal,  political,  financial, 

engineering,  and  sale.,  forces,  while  the  various  phases  of 
statistical,  general,  and  cost  accounting,  all  evolved  from 

the  labors  of  the  simple  clerk  with  his  quill  pen,  form  a 
vast  and  complicated  network  of  sublimated  pen-pushers. 

If  it  be  good  policy  to  keep  one's  right  band  in  ignor- 
ance of  the  activities  of  one's  left,  then  modem  organized 

business  is  eflReient  to  the  la.st  degree,  for  nowadays  even 
the  fingers  of  both  hands  and  the  toes  of  both  feet  of  the 

business  corporation  are  housed  separately  behind  ornate 
glass  partitions  where  each  may  do  its  own  little  trick 
without  knowledge  of  its  relation  to  the  doings  of  its  little 

playmates.  Instead  of  the  antiquated  book-keeper,  we 
have  the  custodian  of  the  bills-receivable  ledger  from  A 
to  D.  Each  old  book  of  a  set  has  been  split  into  a  multi- 

plicity of  books,  while  have  been  added  oodles  of  other 

books  with  fearsome  names  and  of  awe-inspiring  impor- 
tance. Then,  liy  means  of  the  loose-leaf  system,  these 

books  in  turn  can  be  kept  on  the  homeopathic  plan,  by 
still  further  splitting  into  more  and  more  parts.  Since 
the  books  reflect  the  business  that  they  are  intended  to 

record,  a  similar  splitting  into  sub-divisions  has  taken 
place  in  the  organization  of  the  multitude  of  specialized- 
production  departments,  and  supervision  is  correspond- 

ingly complicated.  Machine-tools  of  the  same  class  and 
within  certain  size-limits  come  under  the  supervision  of 

sti-aw  bosses,  whereas  erection  and  assembly  of  parts  are 
supervised  by  similar  bosses  in  charge  of  sub-assemblies. 
So,  up  the  line,  one  progresses  from  little  bosses  to  bigger 
and  bigger  bosses,  a.ssistant  foremen  to  foremen,  then  to 
group)  superintendents  with  their  assistants,  general 

superintendents  with  assistants,  and  assistants  to  assist- 
ants, and  so  on  until  we  come  to  such  haughty  potentates 

as  the  various  kinds  of  managers  at  or  near  the  peak  of 

the  production  end  of  the  industrial  structure.  The  en- 
gineering and  accounting  part  of  the  work  is  similarly 

organized.  It  is  the  apotheosis  of  specialization.  At  the 
same  time,  do^vn  among  the  moiling  and  toiling  privates 
of  industry  it  is  the  quintessence  of  monotony. 

Eminent  psj'cbologists  and  profound  students  of  so- 
called  luiman  engineering  are  acquiring  a  series  of  head- 

aches in  the  effort  to  counteract  the  inevitable  result  of 

this  state  of  affairs.  The  psychology  of  the  toiler  is  being 

studied  exhaustively.  The  mental  reaction  from  the  na- 
ture of  his  work  is  obvious.  Since  he  cannot  experience 

the  pride  of  the  creator  by  drilling  some  hundreds  of  per- 
fectly round  5-in.  boles  every  working  day,  his  fancy 

lightly  turns  from  liis  work,  with  its  absence  of  the  im- 
aginative appeal,  to  thoughts  of  drilling  fewer  holes  and 

dreams  of  exacting  higher  wages. 

l\rueh  money  and  effort  are  being  expended  to  sell  the 

'lo.yalty'  idea  to  the  countless  thousands,  as  a  substitute 
for  the  natural  interest  that  results  automatically  from  a 

.iob  that  requires  thought,  skill,  and  .iudgment.  Thus  we 

have  with  us  such  things  as  welfare  work,  locker-rooms, 
shower-baths,  club-houses,  baseball  teams,  and  model  cot- 

tages, but.  like  all  substitutes,  they  are  liut  substitutes 
after  all.  It  is  not  at  all  unusual  to  find  the  machine-tool 

operator  fussing  with  a  home-made  electric  generator,  a 
wireless  set.  or  a  gas-engine  at  his  own  little  workshop  in 
bis  cellar  after  so-called  working  hours,  in  order  to  satisfy 
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19 tliat  craving  to  create  something  which  is  denied  him  by 

the  speeializatiou  of  modern  industry. 
A  similar  extension  of  the  specialization  idea  has  taken 

place  in  the  marketing  of  goods.  It  is  no  longer  a  sales- 
man or  two  but  a  great  number  of  salesmen  divided  into 

groups,  each  group  specializing  upon  the  sale  of  a  special- 
ized jiroduct  of  the  manufacturer.  Similarly  in  the  ad- 

vertising department  there  are  advertising  specialists 

whose  ett'orts  are  concentrated  upon  the  development  of 
ideas  pertaining  to  the  needs  of  specific  classes  of  people 

for  specific  things.  Specialization  upon  any  one  thing 

must  inevitably  mean  concentration  of  all  of  one's  mental 
effort  upon  that  one  thing  to  the  exclusion  of  all  other 
things.  The  character  of  the  work  of  the  specialist  in 

industry,  and  its  tendency  toward  the  creation  of  an  at- 
mosphere of  mental  exclusiveness,  renders  the  worker 

oblivious  to  what  is  being  done  by  other  workei-s  in  the 
same  establishment.  In  fact,  it  has  brought  about  a  de- 

tached feeling,  a  feeling  of  dissociation  from  personal  re- 
sponsibility. When  mistakes  occur,  as  they  sometimes  do, 

regardless  of  the  theoretical  etfieiency  of  the  organization, 
it  is  almost  impcssible  to  pin  the  responsibility  any  more 
closely  than  upon  a  certain  department.  The  individual 
worker  does  not  care  or  know  particularly  whether 

tilings  go  wrong  so  long  as  it  is  not  his  fault,  and  he  de- 
velops great  skill  in  the  well-known  indoor  pastime  of 

'pa.ssing  the  buck'.  It  has  become  increasingly  evident 
that  instead  of  creating  a  thoroughly  homogeneous  organ- 

ization of  perfectly  co-ordinated  parts  there  is  instead  a 

heterogeneous  mass ;  in  theory  one,  but  practically  an  in- 
finite number  of,  independent  little  organizations  within 

a  greater  organization,  each  little  independent  organiza- 
tion with  its  nose  close  to  the  grindstone  of  its  own  spe- 
cific task  without  knowledge  or  interest  in  the  relation  of 

that  task  to  the  whole. 

In  the  due  course  of  human  events  a  new  word  burst 

into  the  vocabularies  of  the  super-organization  managers. 

That  word  was  'co-ordination'.  The  world  of  industry  is 
still  striving  mightily  to  bring  about  the  result  indicated 

by  this  verbiage.  Co-ordination  is  the  glue  that  purports 
to  make  a  lot  of  little  ones  into  one  big  one.  Some  prog- 

ress is  being  made,  but  the  amount  of  progress  that  has 
been  made  compared  to  the  amount  that  ought  to  be  made 
is  so  small  as  to  give  emphasis  to  the  fact  that  the  lack  of 

co-ordination  between  departments  of  big  businesses  is 
the  greatest  weakness  in  the  super-busines,s  organization 

of  today.  As  a  'first  aid'  toward  the  achievement  of  co- 
ordination, the  inter-departmental  conference  has  been 

devised.  There  is  something  about  the  word  'conference' 
that  carries  with  it  a  suggestion  of  dignity;  it  connotes 
momentous  discussions  between  the  great.  There  is  an 
atmo.sphere  of  richly  furnished  rooms  with  mahogany 

tables,  opulent  arm-chairs,  oil  paintings  of  past  industrial 
leaders  on  the  wall,  velvet  carpets,  Persian  rugs,  imported 

cigars,  and  soft-footed  secretaries  trotting  in  and  out 
carrying  papers,  documents,  and  reports  to  the  various 
conferees. 

The  woi'd  'conference'  has  been  taken  up  hy  everybody, 
that  is,  everybody  who  has  a  particle  of  imaginative  qual- 

ity. It  seems  that  the  smaller  the  business  concern,  the 

more  conferences  they  have.  Sometimes  when  the  busi- 
ness organization  consists  of  one  man  and  his  stenog- 

rapher, he,  too,  is  addicted  to  conferences,  if  only  with 
himself.  In  the  old  days  the  bill-collector,  whose  presence 
was,  one  might  say,  inopportune,  would  be  greeted  with 

the  salutation,  "The  Old  Man  is  out".  How  much  more 
elegant  it  is  to  have  the  attendant  at  the  counter  say  in- 

stead, "Mr.  Blank  is  in  conference  and  cannot  be  dis- 
turbed". It  should  be  added,  however,  that  due  care 

must  be  exercised  to  see  that  Mr.  Blank  does  not  conduct 

his  conference  behind  a  transparent  glass-door,  through 
which  the  collector  may  have  his  delusions  shattered  by 
seeing  the  conferee  with  a  cigar  in  his  mouth  illustrating 
to  an  admiring  friend  a  new  way  of  swinging  a  mashie. 

There  is  no  doubt  but  that  the  original  purpose  of  the 

creation  of  the  super-organization  was  to  lower  the  cost 
of  production  in  order  that  more  and  better  goods  would 
find  their  way  into  the  households  of  more  people.  This 
has  been  done  to  a  considerable  extent  in  spite  of  the 
obvious  faults  of  the  methods  employed. 

Marketing  methods  have  not  progressed  so  rapidly  as 

production  methods,  not  that  the  actual  distribution  of 
the  goods  is  particularly  at  fault  but  that  the  personal 
element  of  service  is  lacking  in  most  cases.  In  the  old 

days,  one  had  dealings  either  with  the  boss  himself  or 
with  someone  else  in  a  position  of  real  authority.  Now 
the  consumer  does  not  come  within  miles  of  anyone  at  the 

top.  He  meets  a  salesman  who  is  greatly  circumscribed 
by  regulations  in  the  authority  that  he  is  permitted  to 
assume.  Any  transaction  that  deviates  ever  so  slightly 
from  the  conventional  must  travel  upward  along  a  slow 
and  tortuous  path  from  little  boss  to  big  boss,  humbly 

asking  approval  on  the  way. 

Prices  are  made  by  the  price  department.  The  terms 
of  sales  are  the  joint  efforts  of  the  legal  department,  the 
credit  department,  and  the  director  of  sales,  perhaps. 
The  goods  are  shipped  by  the  shipping  department  over 
routes  dictated  by  the  traffie  department  until  they  arrive 
at  or  near  the  warehouse  of  the  district  sales  organiza- 

tion, where  they  are  unpacked,  inspected,  inventoried, 

and  held  pending  an  order  that  must  be  0.  K. 'd  by  an 
imposing  collection  of  dignitaries  before  the  goods  are 

permitted  to  go  to  the  consumer.  The  consumer,  of 
course,  must  or  ought  to  read  carefully  the  voluminous 
contract  that  he  must  sign.  The  chances  are  that  he  does 

nothing  of  the  sort.  It  is  a  curious  thing  that  where  a 

man  will  read  most  carefully  a  contract  written  in  long- 
hand or  type-written,  there  is  an  air  of  finality  about  a 

printed  contract  that  carries  with  it  an  atmosphere  of  im- 
mutability. So  the  purchaser  looks,  perhaps,  to  see  that 

his  name  and  address  are  spelled  right,  he  turns  the  pages 

over  to  glance  at  the  various  fill-ins,  and  then  signs  his 
name.  Most  conventional  contracts  authorized  by  big  in- 

dustrial concerns  are  full  of  bugaboos  and  legal  dodges 

prepared  by  attorneys  skilled  in  circumlocution,  whereby 

the  company  disclaims  res]mnsibility  for  almost  every- 
tliing.  There  is,  of  coui-se,  the  time-honored  strike  clause, 
the  one  claiming  inuiuinity  from  such  occurrences  gen- 
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trally  described  as  acts  of  God,  the  guarantee  with  a 

string  on  it  wherein  the  seller  agrees  to  replace  at  his  ex- 
pense F.O.B.  factory  such  part  or  parts  as  shall  prove  to 

have  been  defective  when  shipped,  provided  that  they 
have  been  used  for  the  purpose  ordered,  provided  that 
they  slinll  he  returned  to  the  factory  for  inspection  within 
a  certain  time  after  date  of  contract,  but  providing  that 
no  claims  for  labor  or  damages  will  be  allowed.  If  the 

transaction  is  not  a  casli-in-advance  one,  and  few  of  tlicm 
ever  are.  all  sorts  of  dire  things  are  provided  to  liappen  to 
the  purchaser  if  his  payments  are  not  made  in  the  manner 
and  at  the  time  specified,  although  the  seller  seldom 

agrees  to  use  anything  more  tlian  'due  diligence'  in 
making  shipment  on  the  date  specified.  There  is  the  con- 

ditional l)ill-of-sale  clause,  wherein  title  to  the  goods  rests 
with  tlie  seller  until  all  payments  provided  shall  have 
been  made,  and  there  is  that  unctuous  phrase  of  which  the 

legal  gentry  are  so  fond.  "Time  is  of  the  essence  of  this 
contract". 

On  the  face  of  it,  such  contracts  are  holy  terrors;  but. 

jiractically,  it  seldom  works  out  that  way.  Big  business  is 
jealous  of  its  reputation,  and  is  prompt  to  acknowledge 
and  to  rectify  faults  if  it  be  in  the  wrong,  contract  and 
legal  technicalities  to  the  contrary  notwithstanding.  Fre- 

quently it  goes  bej'ond  what  might  reasonably  be  expected 
of  it,  even  to  the  point  of  conceding  claims  that  it  knows 

are  unjust.  The  customer  is  not  always  riglit.  but  he  gets 
the  benefit  of  the  doubt  nearly  always. 

Most  of  our  industrial  leaders  found  out  early  in  the 

game  that  the  more  lawyers  they  had  messing  around  in 
the  relation  between  buyer  and  seller,  the  worse  off  they 
were;  thus  the  imposing  two-  or  three-thousand  word 
contracts  have  become  dead  letters  in  many  respects. 
Branch  managers  are  authorized  to  use  their  own  dis- 

cretion and  decide  disputes  upon  their  merits,  knowing 
tliat  in  so  doing  the  general-sales  managers  will  fight  their 
battles  for  them  with  the  production  department.  A  real 
structural  defect  in  a  piece  of  machinery  that  fails  under 
normal  working  conditions  is  generally  fairly  obvious. 
On  the  other  hand,  there  are  certain  types  of  buyer  who 
consider  that  they  have  done  something  smart  if  they  can 
bluff  the  manufacturer  into  making  a  replacement  nr 
effecting  repairs  free  of  charge,  although  necessitated  by 
some  fault  of  their  ovra.  while  at  the  same  time  they 
would  shudder  at  the  mere  suggestion  that  they  might 
pick  the  manufacturer's  pocket.  If  the  law^-er  as  a  class 
could  be  debarred  from  inserting  his  oar  into  the  relation- 

ship between  buyer  and  .seller  it  would  be  easier  to  effect 
sales.  The  simplest  kind  of  a  contract  form  is  the  most 
effective,  and,  curiou.sly  enough,  will  .stand  in  law  just 
as  well  jis  a  portentous  document  fairly  bristling  with 
ifs,  ands,  huts,  wliercases,  aforesaids,  and  to-wits. 

The  evolution  of  little  business  into  big  business  may 
be  lik^n^d  to  the  transition  from  the  log  cabin  to  the 
Woolworth  building.  In  the  old  days  one  could  walk 
through  the  doorway  and  there  was  the  boss  sitting  in 
front  of  him.  Nowadays  it  is  a  great  man  indeed  who  can 
get  within  a  mile  of  the  boss  of  a  big  industrial  institu- 

tion.    As  some  one  once  said  of  E.  H.  Harriman    "he 

travels  on  a  liigher  plane",  and  most  of  us  who  u\ake  uj) 
the  sub-stratum  of  the  industrial  scheme  of  things  get  no 

more  than  the  merest  worm's  eye  view  of  the  snow-capped 
peak  of  the  higher  altitudes.  Consider  the  case  of  plain 
John  Smith  of  Podunk.  He  is  a  prosperous  dealer  in,  let 
us  say.  supplies.  In  his  own  home  town  he  is  ()uite  a  fel- 

low. He  belongs  to  the  Elks,  has  a  credit  rating  of  $50,000 
at  the  First  National  Bank,  passes  the  plate  at  the  First 
Presbyterian  Church  on  Sunday,  wears  a  frock-coat,  and 
drives  an  automobile.  He  is  on  first-rate  terms  with  the 

salesman  who  covers  his  territory  and,  in  fact,  has  been 

persuaded  by  this  self-same  salesman  that  he  is  a  pretty 
big  fish.  John  Smith  thereupon  decides  to  take  a  little 
trip  to  New  York,  perhaps  with  his  wife,  where  they  can 
see  the  wheels  go  around  in  that  big  and  wicked  city.  He 
drops  a  hint  of  his  intention  to  the  salesman  of  the  big 
manufacturer,  and  the  salesman,  if  he  knows  his  business 

— and  most  of  them  do — advises  his  immediate  superior 
that  one  of  his  hick  customers  is  about  to  visit  the  big 
village,  and  gives  him  strong  admonitions  not  to  permit 
anyone  to  sell  this  hick  the  Aquarium,  the  Liberty 

statue,  or  tickets  to  Central  Park,  and  to  be  sure  to  de- 
tail some  one  to  take  him  and  his  wife  to  the  Winter 

Garden,  and  po.ssibly  the  Amsterdam  Roof.  John  Smith 

thereupon  proceeds  to  New-  York  City  and  makes  up  his 
mind  he  is  going  to  drop  in  upon  the  president  of  the 
manufacturing  establishment  with  which  he  has  been 

doing  business  for  many  yeai^s,  just  to  make  his  ac- 
quaintance as  the  folks  do  down  in  good  old  Podunk. 

Here  is  where  John  Smith  begins  to  get  his  first  jolts. 
With  the  memory  still  in  his  mind  of  the  size  of  his  first 
breakfast  check  he  braves  the  terrors  of  the  Subway,  and 

finally  emerges  breathless,  somewhat  dishevellerl  but  tri- 
umphant, in  lower  Broadway,  where,  after  discussing  the 

matter  with  several  Tammanj'  policemen,  he  is  directed 
to  an  imposing  pile  of  steel  and  granite  and  is  shoved 
into  an  express  elevator  that  does  not  stop  short  of  the 

30th  story.  After  a  hair-raising  journey  toward  the 

clouds,  during  the  course  of  which  lie  plays  the  igno- 
minious role  of  a  sardine  pressed  between  a  score  or  so 

of  gum-chewing  stenographers,  brokers'  clerks,  and  other 
malefactors,  lie  gets  out  at  the  3otli  story  into  an  atmos- 

phere redolent  of  luxury.  There  before  him  is  a  beauti- 
ful lobby-^mahogany  furniture,  Turkish  rugs,  potted 

plants  with  brass  jardinieres.  A  uniformed  attendant 

disentangles  liimself  from  a  swivel-chair,  reluctantly  puts 

down  the  sporting  sheet  of  the  'Times',  and  looks  in- 
quiringly and  with  uplifted  eyebrows  at  our  friend 

Smith  of  Podunk,  as  if  faintl.y  inquiring  as  to  "How  on 
eartli  did  you  get  here?'  The  following  dialogue  then ensues : 

"And  wliom  do  you  wish  to  see?" 
"Mr.  Kilowatt  Money  Bags." 
"Mr.  Kilowatt  Money  Bags?" 
"Yes,  Mr.  Kilowatt  IMoney  Bags." 
"Do  j'ou  mean  you  want  to  see  Mr.  Kilowatt  Money 

Bags,  the  President  of  this  Company?" 
By  this  time  I\Ir.  Smitli  is  getting  a  little  wann. 

"Yes,  I  want  to  see  Mr.  Kilowatt  Money  Bags,  the 
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President  of  this  Company." 

"Do  you  know  Mr.  Money  Bags?" 

"No,  I  don't  know  Mr.  Money  Bags." 

"  Oh !    Have  you  an  appointment  ? ' ' 

"No,  I  have  no  appointment.     I  just  arrived  in  town 

this  morning  from  Podunk." 

' '  From  Podunk !    What  is  Podunk  ? ' ' 

"Podunk  is  a  place." 

"Do  people  live  there?" 
By  this  time  Mr.  Smith  is  boiling. 

"Yes,  they  live  there.    As  a  matter  of  fact,  I  am  one 

of  the  people  who  live  there  and,  for  your  further  in- 
formation, I  am  in  the  supply  business.    I  am  a  customer 

of  Mr.  Money  Bags.    In  fact,  I  buy  about  $50,000  worth 

of  goods  from  him  every  year.     He  seems  to  want  my 
business  and  I  wanted  to  see  what  he  looks  like.     If  he 

don't  want  to  see  me  he  can  go  to  the  devil." 
This  last  remark  seems  to  shock  the  attendant.  He 

offers  the  following: 

"Perhaps  you  would  like  to  see  Mr.  Volt  Meter?" 
"Who  is  he?" 
"He  is  the  assistant  to  the  assistant  clerk  who  has 

charge  of  the  waste-baskets  on  Monday,  Wednesday,  and 

Friday." 
By  that  time  Mr.  John  Smith  of  Podunk  has  gathered 

a  lot  of  valuable  information  about  the  free  and  easy 

ways  of  big  business.  Incidentally,  he  has  lost  his  tem- 
per, and  Mr.  Kilowatt  Money  Bags  has  lost  a  customer. 

This,  however,  is  the  modem  idea.  It  pervades  the 

entire  general  headquarters  structure.  The  same  ridicu- 
lous amount  of  swank  is  staged  regularly  by  the  little 

bit  of  organization  that  consists  of  about  one  and  a  half 
individuals.  The  executives  follow  the  plan  made  famous 
by  the  ostrich.  They  stick  their  heads  into  the  sand  and 
hide  away  from  those  who  would  do  business  with  them. 
It  is  the  outer  fringe  of  their  organization  only  that 
comes  into  actual  contact  with  those  with  whom  the  big 

company  is  doing  business.  In  order  to  make  it  more 
imposing,  new  and  strange  titles  have  been  invented  to 

fit  the  gi'eatness  of  these  dignitaries.  In  the  old  part- 
nerships it  was  quite  a  thing  to  be  a  member  of  a  firm 

in  good  standing.  When  the  corporation  came  we  had  a 

president,  a  vice-president,  a  secretary,  and  a  treasurer. 
Now  the  mere  president  is  quite  a  distance  below  the  actual 
throne.  Over  tlie  president  we  have  no  less  a  personage 
than  a  chairman  of  the  board  of  directors  or,  perhaps, 
a  chairman  of  the  executive  conunittee.  That  is  as  far 

as  we  have  been  able  to  go  to  date,  but  there  is  no  doubt 

that  within  the  next  half-century  we  may  even  have  to 

refer  to  Burke's  Peerage  or  the  Almanach  de  Gotha  to 
obtain  suitable  titles  to  measure  up  to  the  importance 
and  dignity  of  the  industrial  leader  of  the  future.  The 

real,  red-hot  democrat  of  an  American  has  a  genuine 

love  for  titles,  the  Constitution  to  the  contrary  notwith- 
standing, and  tlie  innumerable  fraternal  organizations 

supply  that  which  the  law  of  the  land  for])ids.  What  is 

a  paltry  Duke  or  Earl  compared  to  an  Illustrious  Poten- 
tate? What  chance  does  a  Baron  or  Count  stand  com- 
pared to  a  Grand  Exalted  Ruler?     Solomon  in  all  his 

glory  was  not  arrayed  as  even  the  humblest  of  supreme 
generalissimos,  or  eminent  grand  somethings  or  other, 
in  full  regalia  mounted  on  a  prancing  charger  in  the 
Fourth  of  July  parade.  Even  the  staid  and  dignified 
Family  Club  of  San  Francisco  has  conferred  the  title  of 

mother-in-law  upon  its  titular  head,  while  a  fraternal  or- 
ganization, known  as  the  Bundle  of  Sticks,  has  adopted 

the  Rooseveltian  appellation  of  the  Big  Stick  for  the 
highest  honor  within  its  gift. 

It  is  an  insignificant  executive  indeed  who  does  not 

have  a  group  of  assistants  in  various  capacities.  Where- 
as the  vice-president  in  the  old  days  was  supposed  to  be 

second  to  the  president,  we  now  have  a  whole  flock  of 
vice-presidents  in  charge  of  finance,  sales,  production, 

engineering,  etc.  Then  we  have  assistants  to  the  presi- 
dent, vice-presidents,  and  so  on  down  the  line.  Again 

we  have  secretaries  to  these  various  scions  of  the  indus- 
trial aristocracy,  and  worse  yet,  there  is  the  secretary  to 

the  secretary  to  the  president,  rendering  even  greater 
the  splendid  isolation  of  the  big  boss  himself. 

Industrial  life  is  indeed  complex ;  in  fact,  as  one  might 

say,  it  is  becoming  'complexer  and  complexer'.  Per- 
haps the  strange  part  of  it  all  is  that  those  who  are 

playing  major  roles  in  the  modern  drama  of  business 
have  had  their  sense  of  humor  so  atrophied  by  contact 

with  money  in  large  gobs  that  they  don't  know  how 

funny  the  pomp  and  circumstance  with  which  they  sur- 

round themselves  really  are.  They  don't  realize  the 
sort  of  reaction  an  average  man  gets  out  of  receiving 

what  is  obviously  a  circular  letter  designed  for  the  pur- 

pose of  selling  him  something — sent  out  in  the  name  of 

a  man  high  in  the  industrial  world— that  begins  in  the 

most  familiar  way  with  "My  dear  Mr.  So  and  So",  is 

signed  with  a  rubber  stamp,  and  bears  every  evidence 

on  the  face  of  it  of  a  mimeograph  job,  not  too  good,  with 

a  fill-in  at  the  top.  This  sort  of  a  letter,  together  with 

the  other  one,  is  in  many  respects  like  the  former  except 

that  at  the  bottom  it  carries  a  rubber-stamp  communica- 

tion which  conveys  the  pleasant  information  to  the 

recipient  that  "This  letter  was  dictated  but  not  read  by 

Mr.  Great  Man,  who  was  called  out  of  his  office  before 

having  an  opportunity  of  signing  his  mail". 
Is  it  possible  to  bring  about  a  revei-sion  to  the  simple 

ways  of  former  days,  or  have  the  complexities  of  modern 

business  life  rendered  impossible  forever  the  old  familiar- 

ity and  cordial  personal  relationship  in  business  dealings? 

Personal  contact  still  exists,  of  eoui-se,  but  with  the  fringe 

rather  than  witli  the  responsible  heads  of  big  business. 

All  of  this  adds  greatly  to  the  burdens  of  the  big  boss 

himself,  whose  information  comes  to  him  after  passing 

through  a  nuiltiplicity  of  hands,  subject  to  emasculation 

by  each  to  serve  his  own  particular  self-interest.  The 

pulse  of  business  has  become  a  myriad  of  little  pulses, 

setting  in  motion  currents  and  counter-currents,  the 

direction  of  which  is  difficult  to  trace  and  even  more 

difficidt  to  analyze.  The  hope  for  the  future  rests  with 

Co-ordination,  Co-operation  &  Conference,  Inc.,  all  of 

which  working  in  harmony  constitute  the  three-point 

suspension  upon  which  depends  the  stability  of  industry. 
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Book  Reviews 
ArihitecUs'  aiid  Builders'  Mnndbook.  By  F.  E.  Kidder  and 

T.  Nolan.  1907  pp.,  ill.  John  Wiley  &  Sons,  New  York. 

For  sale  by  the  "Mining  and  Scientific  Press".     Price,  $7. 
This  is  the  seventeenth  edition  of  a  well-known  treatise. 

the  name  having  been  changed  from  "pocketbook"  to  '"hand- 
book."" The  chapters  of  Part  11  have  been  revised  to  make 

the  data  agree  with  the  latest  research  and  practice,  and  two 
new  chapters  have  been  added.  In  Part  III  the  sections  on 
healing  and  ventilation  have  been  re-written  by  Rudolf  P. 
Miller.  Numerous  articles  have  been  added  on  a  variety  of 
subjects.  The  handbook  is  compact  and  has  been  prepared 
in  convenient  form.  It  will  retain  its  position  as  a  standard 
reference  work  on  building  construction. 

Graphical  Analysi.*.  By  W.  S.  Wolfe.  3  74  pp.,  ill.  Mc- 
Graw-Hill Book  Co.,  New  York.  For  sale  by  the  'Mining  and 

Scientific  Press".     Price,  $4. 
This  book  is  a  development  of  notes  and  blue-prints  pre- 

pared by  the  author  and  used  in  his  classes  at  the  University 
of  Illinois,  where  he  was  formerly  instructor  in  architectural 
engineering.  Emphasis  is  placed  on  the  analysis  of  stresses. 
rather  than  on  design  or  the  computation  of  loads,  although 
one  chapter  is  devoted  to  design  and  the  determination  of 
loads.  A  thorough  mastery  of  the  constructions  and  solu- 

tions presented  in  this  book  will  give  the  student  an  excellent 
grasp  of  the  subject.  The  contents  are  as  follows:  General 
methods.  Centroids.  Moments.  Beams.  Trusses.  Moving 
loads.  Masonry.  Reinforced  concrete.  Design.  Miscel- 

laneous problems. 

Practical  R<'friK<'ration.  Compiled  by  the  Editorial  Staff 
of  'Power'.  283  pp  .  ill.  McGraw-Hill  Book  Co.,  New  York. 
For  sale  by  the  'Mining  and  Scientific  Press'.     Price,  $2. 

This  volume  of  facts  on  the  subject  of  refrigeration  has 
been  compiled  from  articles  that  have  been  written  in 

"Power"  and  which  were  of  particular  value  to  engineers.  A 
considerable  amount  of  space  has  been  given  to  the  question 
of  indicating  the  mechanical  work  of  the  ammonia  com- 

pressor; It  has  been  felt  that  a  more  general  use  of  the  in- 
dicator would  do  much  to  improve  its  efficiency.  The  con- 

tents of  the  book  are  as  follows:  I.  Refrigerating  and  steam 
plant.  II.  Ammonia  compressor.  III.  Use  and  care  of  the 
compressor.  IV.  Ammonia  condenser.  V.  Evaporating  sys- 

tems. VII.  Insulation.  IX.  Carbon  dioxide  machine.  Tests. 
Appendix.     Tables. 

Fire  Prerentlon  and  Fire  Protection.  By  J.  K.  Freitag. 
1038  pp.,  111.  John  Wiley  &  Sons,  New  York.  For  sale  by 

'Mining  and  Scientific  Press".     Price,  $5. 
According  to  the  statistics  of  the  National  Board  of  Fire 

Underwriters,  our  annual  fire  losses  are  still  mounting 
steadily,  for,  Instead  of  an  annual  loss  of  about  $217,000,- 
000,  as  was  true  during  the  period  from  1900  to  1909  (which 
Included  the  Baltimore  and  San  Francisco  confiagratlons) , 
the  annual  loss  In  the  United  States  during  the  five-year 
period,  1915  to  1919,  inclusive,  was  nearly  $300,000,000. 
This  steady  Increase  shows  conclusively  that  fire  prevention 
and  fire  protection  are  still  matters  of  serious  economic 
importance.  The  author  of  this  volume  has  endeavored  to 
present,  in  a  manner  suitable  for  ready  reference,  the  present 
statu.i  of  the  matter  as  ipplied  to  buildings.  Including  many 
details  of  construction  that  should  prove  of  value  to  archi- 

tects, construction  engineers,  and  underwriters,  and  a  dis- 
cussion of  those  broad  preventive  means  and  principles  of 

scientific  flre-protective  design  without  which  constructive 
details  arc  often  of  little  avail.  The  volume  under  con- 

sideration is  a  second  edition,  in  which  many  revisions  have 
been  made  to  bring  the  subject-matter  up  to  date,  particu- 

larly In  regard  to  approved  design,  construction,  and  equip- 
ment.    Kxtenslve  additions  have  been  made  in  the  chapters 

dealing  with  theatres  and  garages.  All  references  to  com- 
parative costs  have  been  omitted,  other  than  in  regard  to 

mill  buildings.  The  contents  are  as  follows:  Part  I.  Fire 
prevention  and  fire  protection.  Part  II.  Fire  tests  and  ma- 

terials. Part  III.  Fire-resisting  design.  Part  IV.  Fire-re- 
sisting construction.  Part  V.  Special  structures  and  fea- 
tures.    Part  VI.   Auxiliary  equipment  and  safeguards. 

Silica  and  the  Silicates.  By  J.  A.  Audley.  374  pp.,  ill. 

D.  Van  Nostrand  Co.,  New  York.  For  sale  by  the  'Mining 
and  Scientific  Press".     Price,  $4.50. 

This  is  another  of  the  series  of  volumes  prepared  and  in 
preparation  dealing  with  industrial  chemistry.  In  the  pres- 

ent case  no  author  who  writes  in  English  appears  to  have 
attempted  before  to  cover  the  same  range  of  subjects  within 
the  limits  of  a  single  volume;  the  French  treatise  of  Le 
Chatelier  and  the  German  book  of  W.  &  D.  Asch  are  on 
entirely  different  lines.  The  subject  has  been  treated  from 
the  chemical  rather  than  from  the  engineering  standpoint; 

the  book  contains  a  general  survey  of  the  industries  con- 
cerned, showing  how  chemical  principles  have  been  applied 

and  have  affected  manufacture.  The  influence  of  new  in- 
ventions is  also  shown.  A  selected  bibliography  follows  each 

section.  Statistical  information  has  only  been  introduced  in 

so  far  as  it  illustrates  the  line  of  argument  used.  The  con- 
tents of  the  book  are  as  follows.  Silica.  Silicates.  Lime, 

cement,  and  mortar.  Ceramic  ifldustries.  Glass  and  enam- 
els.    Miscellaneous  application  of  silicates. 

Deep- Well  Drilling.  By  W.  H.  Jeffery.  531  pp.,  ill.  Pub- 
lished by  W.  H.  Jeffery  Co.,  Toledo,  Ohio.  For  sale  by  the 

'Mining  and  Scientific  Press'.     Price,  $5. 
As  stated  in  the  preface,  well-drilling  is  an  ancient  craft. 

Deep-well  drilling,  as  practised  today,  began  with  the  drill- 

ing of  Drake's  first  oil  well  at  Titusville,  Pennsylvania,  in 
1859.  The  work  of  drilling  deep  wells  in  search  for  and 
in  the  development  of  petroleum  deposits,  stimulated  by  the 

development  of  the  internal-combustion  engine,  has  spread 
to  many  other  parts  of  the  world,  and  has  developed  into 
one  of  the  foremost  industries  of  the  United  States.  The 
search  for  petroleum  is  destined  to  lead  the  driller  to  the 
uttermost  parts  of  the  world;  several  schools  now  offer 

courses  in  petroleum  technology;  the  University  of  Cali- 
fornia has  a  course  in  well-drilling  methods;  it  is  to  be 

hoped  that  some  of  our  universities  will  add  to  their  cur- 
ricula a  complete  course  in  deep-well  engineering,  for  the 

drilling  of  a  well  5000  ft.  deep,  or  drilling  in  a  foreign 
country  in  which  the  geologic  formations  are  not  familiar, 

are  both  engineering  undertakings  of  considerable  magni- 
tude. The  author  has  undertaken  in  this  volume  to  cover 

the  process  of  well-drilling  by  the  two  methods  now  most 
generally  used:  the  cable  tool,  and  the  hydraulic  rotary 
drill.  Subjects  treated  Include  the  building  of  the  derrick, 
drilling,  handling  the  casing,  fishing  for  lost  tools,  and  the 
completion  of  the  well  according  to  the  best  practice  of 
present-day  expert  drillers.  Complete  contents  are  as  fol- 

lows: I.  Geology.  Origin  of  petroleum  and  natural  gas, 

with  bibliography.  II.  Standard  or  cable-tool  system  of 
drilling — rigs,  derricks,  specifications,  and  drilling  outfits. 
III.  Standard  or  cable-tool  system  of  drilling — spudding, 
driving  pipe,  drilling,  under-reaming,  and  bit-dressing.  IV. 
Fishing  for  tools  that  are  fast  or  lost  in  the  hole.  V.  Rotary 

process  for  drilling.  VI.  Combination  cable  and  rotary  sys- 
tem of  drilling.  VII.  Drilling  by  the  hydraulic  circulating 

system — use  of  mud-laden  fluid.  VIII.  Casing  methods — 
casing  used  in  various  fields,  collapsing  pressures,  safe 
lengths  of  string,  casing  equipment.  IX.  Use  of  packers. 
X.  Cementing  casing — shutting  off  bottom  water.  XI.  Shoot- 

ing wells.  XII.  Finishing  the  well — pumping  equipment, 
setting  screens,  washing  wells,  shutting  in  gas  wells.  XIII. 
Cost  of  drilling  wells  in  various  localities.  XIV.  Strength 
of  materials.     XV.  General  information.     XVI.  State  laws. 
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UVSTRUCTIO\S  FOR  WAR  MINERALS  RELIEP 
CLAIMANTS 

The  Secretary  of  the  Interior,  in  a  notice  to  war  minerals 

relief  claimants,  announces  that  motions  for  re-hearing  on 
claims  heretofore  passed  on  or  excluded  must  be  submitted 
in  writing  to  the  War  Minerals  Relief  Commission  not  later 
than  February  15  next,  plainly  designating  the  claim  and 
specifically  stating  the  grounds  upon  which  re-hearing  is 
asked.  If  the  claim,  or  part  thereof,  for  which  re-hearing  is 
asked  has  heretofore  been  rejected  on  the  ground  that  there 

with  the  Commissioner  not  later  than  February  13  will  be 
granted  and  the  claimant  is  advised  to  proceed  with  diligence 
to  establish  the  claim  by  proof  before  the  Commissioner. 

RESUMPTION  OF  PRODUCTION  BY  THE  ANACONDA 
COPPER  CO.  AT  BUTTE  ON  JANUARY  16  IS 

ANNOUNCED.   WAGES  REDUCED  50 
CENTS  PER  SHIFT 

John  Gillie,  general  manager  of  mines  for  the  Anaconda 
Copper    company,    announced    on    December    29    that    ore- 

Anaconda  Hill,  at  Butte,  Montana 

was  no  government  request  or  demand,  the  written  motion 
must  be  under  oath  setting  forth: 

(1)  The  exact  character  of  the  "personal,  written,  or  pub- 
lished request,  demand,  solicitation  or  appeal"  which  stimu- 
lated the  claimant  to  produce  or  prepare  to  produce  the 

mineral. 

(2)  The  government  agency  mentioned  in  the  Act  from 
which  the  request,  demand,  solicitation,  or  appeal  came. 

(3)  How  or  by  whom  the  request,  demand,  solicitation, 
or  appeal  was  communicated  to  the  claimant. 

(4)  The  time  and  place  of  such  communication. 

If  the  claim  has  been  rejected  or  partly  rejected  on  other 
grounds  than  the  question  of  stimulation,  the  errors  com- 

plained of  should  be  stated  in  detail.  As  to  claims  hereto- 
fore excluded,  if  the  claim  is  one  which  was  mailed  in  time 

but  not  received  in  time  by  the  commission  so  that  no  action 
has  ever  been  taken  on  it,  written  request  for  a  hearing  filed 

production  would  be  resumed  on  January  16  and  that  the 
number  of  employees  would  be  substantially  increased 
starting  with  that  date.  He  stated  that  the  number  of 
men  to  be  employed  and  the  scale  of  production  had  not 
been  definitely  determined,  but  indicated  that  there  would 
be  a  gradual  increase.  The  start  will  probably  be  made  at 
the  zinc  mines,  since  it  is  announced  that  the  company 
plans  to  produce  from  6,000,000  to  7,000,000  lb.  of  zinc  per 
month  at  the  electrolytic  refinery  at  Great  Falls. 

Gillie  says  that  his  company  expected  to  commence  on 
January  16  to  prepare  to  resume  operations  at  several  of 
its  copper  mines.  The  reduction  works  at  Anaconda  will 
also  then  commence  preparations  for  resumption. 

At  the  same  time  the  following  announcement  was  made 
public  by  the  managers  of  all  of  the  companies  operating  at 
Butte: 

"To  employees  of  the  undersigned  mine  operators: 
"For  the  past  nine  months  the  properties  of  most  of  thp 
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large  producers  of  copper  and  zinc  in  the  United  States  have 
been  shut-down. 

"This  was  necessary  on  account  of  the  very  large  stocks 
of  these  metals  on  hand  and  the  lack  of  demand  of  market, 
making  it  impossible  to  sell  the  metals  upon  a  fair  basis. 

"The  situation  at  this  time  is  that  while  stocks  have  been 

materially  reduced,  the  prices  are  still  very  low  and  the  de- 
mand is  not.  and  the  probable  consumption  for  a  consider- 

able period  does  not  promise  to  be,  sufficient  to  absorb  large 
production,  and  capacity  production  is  one  of  the  proper 
conditions  for  an  economic  operation. 

"It  is  obvious  that  any  resumption  of  operations  by  the 
metal  producers  must  be  under  curtailed  production  and 
more  economical  conditions,  and,  under  these  circumstances, 

the  only  possibility  of  continuing  lies  in  co-operative  effort 
between  employers  and  employees. 

"Copper  and  zinc  costs  must  be  reduced  to  the  point  at 
least  covering  the  cost  of  production.  The  cost  of  supplies 
is  gradually  coming  down.  The  most  important  item  is  the 
payroll,  and  this  applies  with  particular  force  to  the  Butte 
district. 

"It  is  proposed  to  start  about  the  16th  of  January  to  re- 
open some  of  the  mines,  and  our  aim  is  to  arrive  at  a  steady 

and  continuous  operation,  which  w-ill  inure  to  the  benefit 
of  employers  and  employees  alike. 

"Therefore,  taking  effect  on  the  morning  of  January  16, 
1922,  a  horizontal  decrease  of  50c.  per  shift  will  be  put  into 
effect. 

Butte  &  Superior  Mining  Co.,  by  Charles  Bocking. 
Tuolumne  Copper  Mining  Co.,  by  Paul  Gow. 
Moulton  Mining  Co.,  by  W.  C.  Siderfin. 
Elm  Orlu  Mining  Co.,  by  W.  N.  Rossberg. 
Timber  Butte  Milling  Co.,  by  W.  X.  Rossberg. 
Anaconda  Copper  Mining  Co.,  by  John  Gillie. 
Davis-Daly  Copper  Co.,  by  J.  L.  Bruce. 
East  Butte  Copper  Mining  Co.,  by  P.  F.  Beaudin. 
North  Butte  Mining  Co.,  by  L.  D.  Frink. 
Butte  Bull  whacker  Mining  Co.,  by  H.  A.  Frank. 

Mines  Operating  Co.,  by  H.  A.  Frank." 

PAXTOX  ANSWERS  LETTERS  OF  HEXRY  EXCELS  TO 
STOCKHOLDERS  OF  EXCELS  COPPER  COMPAXY 

E.  E.  Paxton  has  made  a  formal  reply  to  the  charges 
made  by  Henry  Engels  in  a  letter  to  the  stockholders  asking 
that  their  proxies  for  the  annual  meeting  to  be  held  on 
February  13  be  given  to  Engels  instead  of  to  Paxton.  The 
statement  says  in  part: 

Power  Contract:  Most  of  the  stockholders  are  familiar 

■with  our  long  controversy  with  the  Great  Western  Power 
Co.  in  whose  exclusive  territory  our  mines  are  located. 
Two  long  hearings  were  held  before  the  State  Railroad 
Commission  on  the  question  of  rates  and  service.  Partial 
relief  was  granted  by  the  Commission  and  the  suit  subse- 

quently brought  in  Court  was  compromised  by  our  securing 
the  lowest  schedule  of  rates  on  the  Great  Western  Power 

Co.'s  system. 
Smelting  Contract:  We  at  all  times  have  had.  and  now 

have,  a  satisfactory  contract  with  the  American  Smelting  & 
ReQnlng  Co.  A  few  months  ago  we  secured  a  special  con- 

cession from  them  to  help  tide  us  over  the  extreme  de- 
pression in  the  copper  market. 

Shipping  Contract:  V'e  have  no  such  contract.  The 
rates  of  the  Western  Pacific  Railroad  have  been  reduced  on 
two  different  occasions  from  the  high  rates  that  were  in 
effect  in  ISIS.  Everyone  is  familiar  with  the  general  ad- 

vance in  freight-rates  during  that  year.  After  much  nego- 
tiation and  a  trip  to  Washington,  the  last  increase  of  25% 

was  removed  on  our  concentrates.  These  reductions  have 
effected  a  saving  in  excess  of  $120,000,  per  annum. 

Auditing:   Our  accounts  are  regularly  aud'.ted  by  Messrs. 

Klink,  Bean  &  Co.,  whose  certificates  have  been  published 
in  each  of  our  annual  reports,  and  their  detailed  statements 
may  be  inspected  at  any  time  at  the  office  of  the  company. 

Mining  Engineer:  Mr.  Engels  apparently  ignores  the  fact 
that  the  mining  and  milling  operations  are  in  charge  of 

Robert  A.  Kinzie,  mining  engineer.  The  excellent  mill  re- 
sults attest  the  good  work  being  done  by  him  and  the  com- 
pany invites  inspection  of  its  property  by  any  stockholder 

or  reputable  engineer. 
Bank  Loan:  The  loan  of  $350,000  to  this  company  by  the 

Equitable  Trust  Co.  of  New  York  was  for  eighteen  months 
from  May  1,  1921,  at  8%,  which  was  the  current  rate  of 
interest  at  that  time.  The  security  given  by  this  company 

was  $3  92,500  par  value  of  stock  of  the  Indian  Valley  Rail- 
road Co.  No  commissions  whatever  were  paid  in  connection 

with  this  loan  which  was  secured  with  the  assistance  of  the 
Western  Pacific  Railroad.  The  condition  was  made  that  as 
long  as  we  shipped  a  minimum  of  1200  tons  of  concentrates 
each  month  we  could  draw  a  maximum  of  $35,000  per 
month  from  the  funds  on  deposit.  If  we  ceased  shipments 
for  two  months,  then  the  funds  on  deposit  were  to  be  paid 
back  on  account  of  the  loan  but  no  demand  was  to  be  made 

on  the  amount  already  drawn.  There  is  no  obligation  what- 
ever that  the  company  continue  operations  unless  it  desires 

to  do  so.  By  making  this  loan,  the  necessity  for  an  assess- 

ment was  avoided  or  the  calling  in  of  the  remaining  'E' 
warrants  at  a  time  when  conditions  were  unfavorable  for 
so  doing. 

Shutting  Down:  Shut-down  costs  would  have  been  greater 
than  any  operating  loss,  and,  in  view  of  the  large  orebodies 
developed,  the  directors  concluded  to  push  development 

work,  particularly  commencing  the  construction  of  the  7500- 
ft.  tunnel,  or  No.  10  adit,  which  will  strike  the  Engels  mine 
ore  500  ft.  below  the  present  lowest  workings.  This  tunnel 
is  25^  completed  and  will  obviate  the  pumping  of  water 
and  hoisting  of  ore  for  many  years  to  come  and  in  many 
ways  will  reduce  operating  costs  to  a  minimum.  Present 
conditions  have  justified  this  policy. 

It  is  needless  to  state  that  during  the  past  three  years 

the  copper-mining  industry  has  experienced  the  most  severe 
crisis  in  its  history.  Extreme  high  operating  costs,  shortage 
and  inefficiency  of  labor,  and  low  market  price  for  copper 
combined  to  close  down  nearly  all  of  the  copper  mines  in 
the  United  States.  Our  justification  for  operating  under 
these  conditions  is  the  large  amount  of  development  work 
that  has  been  accomplished  and  the  splendid  condition  of 

the  property  at  this  time.  Furthermore,  an  excellent  or- 
ganization has  been  held  intact  and  the  company  is  now, 

and  has  been,  in  position  to  take  advantage  of  the  rising 
market  with  increased  output. 

AMERICAN'   ZIXC.   LEAD  &  SMELTIXC  MADE  OPER.\T- 
rXG  PROFIT  DURIXC  LAST  QUARTER 

Earnings  of  the  American  Zinc,  Lead  &  Smelting  Co.  have 

been  gradually  improving.  The  company  avoided  red-ink 
figures  in  the  last  quarter,  so  far  as  actual  operations 
were  concerned.  Whether  or  not  any  final  profits  will  be 
shown  depends  to  what  extent  inventories  of  metals  are 
further  written  down.  There  has  been  a  really  satisfactory 
improvement  in  the  trade  position  of  zinc.  Surplus  stocks 
have  been  reduced  from  91.000  tons  in  July  to  67,000  tons 
on  the  first  of  December  and  the  indication  is  the  current 
month  will  see  another  reduction.  This  has  made  for  a 
materially  better  feeling  in  the  trade. 

At  its  zinc-oxide  plant  at  Columbus,  Ohio,  American  Zinc 
has  been  getting  splendid  metallurgical  results.  While  the 
capacity  of  this  new  plant  was  originally  expected  to  be 
7500  tons  of  zinc  oxide  annually,  right  now  it  is  operating 
at  only  50%  capacity  and  is  producing  at  the  rate  of  6000 
tons  per  year.     Output   could  be  expanded   to   12,000   tons 
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of  this  tire  and  paint  ingredient  should  conditions  in  the 
automobile  trade  demand  it.  This  increase  has  been  accom- 

plished purely  through  recent  metallurgical  improvements 
and  the  working  out  of  problems  of  production.  At  its  Mas- 

cot mines  in  Tennessee  the  company  has  developed  more  ore 
than  it  has  produced.  There  is  developed  in  reserve  to  date 
sufficient  ore  to  maintain  capacity  operations  for  many 
years  on  present  known  tonnages.  The  Mascot  ore  while 

relatively  low  grade  is  absolutely  lead-free,  which  is  so 
necessary  in  the  manufacture  of  zinc  oxide. 

SIMON  SILVER  LEAD  COMPANY  SHIPS  CONCENTRATE 
FROM  MINA,  NEVADA 

The  first  carload  of  lead  concentrate  from  the  Simon  Sil- 

ver-Lead Mining  Co.'s  new  mill,  situated  near  Mina,  Nevada, 
was  delivered  to  the  U.  S.  Smelter  at  Midvale,  Utah,  late  in 
December.  Zinc  concentrate  will  go  to  the  Harbor  City  plant 
near  Los  Angeles.  A  half  interest  in  this  zinc-oxide  plant  is 
owned  by  Dern  &  Thomas  and  M.  P.  Kirk,  of  Salt  Lake  City, 

and  the  other  half  by  the  Simon  Silver-Lead  company.  Re- 
cently a  four-day  shut-down  was  made  necessary  to  make 

adjustments  to  the  electric-power  line  and  to  install  a  larger 
motor  for  operation  of  the  flotation  machines.  Installation 
of  a  larger  motor  remedied  what  was  said  to  be  the  only 
error  made  in  planning  the  flotation  plant.  In  all  other  de- 

partments the  mill  is  reputed  to  be  giving  great  satisfaction. 
Operating  at  capacity,  it  is  estimated  that  the  mill  will  have 
an  output  of  40  to  50  tons  of  concentrate  per  day.  This 

product  will  be  hauled  to  the  railroad  by  the  company's 
tractors  with  two  trailers.  The  recently  built  road  connect- 

ing the  mine  with  the  railroad  is  said  to  afford  a  good  all- 
winter  route  for  heavy  hauling.  Development  work  in  the 
mine  is  to  be  extended  in  all  directions,  according  to  reports. 
Several  discoveries  of  great  significance  have  been  reported 
as  being  made  upon  the  fourth,  sixth,  and  seventh  levels, 

■notably  north  and  west.  These  developments,  two  of  them 
made  beyond  the  major  faults,  are  of  such  importance  that 
the  management  has  started  exploration  of  the  new  areas 
in  anticipation  of  adding  to  the  ore-reserves. 

MINERAL  PRODUCTION  DURING  1921  IN  BRITISH 
COLUMBIA 

Though  it  has  been  decided  that  the  usual  Preliminary 
Review  and  Estimate  of  the  Mineral  Production  of  British 
Columbia  will  not  be  issued  this  year,  on  the  ground  of 
economy,  the  following  official  estimate  of  the  mineral  pro- 

duction for  1921  has  been  made.  The  production  for  1920 
is  given  for  comparison. 

.   1!)20   .  ,   1921   . 
Quantity           Value  Quantity            Value 

Gold,   placer,    oz    11,080         Sa'il.eOO            S320.000 
Gold.    lode,   oz          130.048        2,481. .392  106.000  2,191,020 
Silver,     oz      3,,377,849        3,235,980  2,530.000  1,535,865 
Copper,     lb   44,887,676        7,832,899  30,000,000  3,720,000 
Lead,     lb   39.331,218        2.816.115  43,000,000  1,754,400 
Zinc,      lb   47.208,368        3,077,979  45,000.000  1.723,500 
Coal  and  coke,  long  tons  2,686.263  13.450,169            11,433,644 
Miscellaneous  and  build- 

ing- material       3.426,950  1.976.460 

$.35,543,084  534,553,909 

Taken  as  a  whole  and  considering  the  low  prices  of  base 
metals  ruling  throughout  the  year,  the  production  cannot 
be  considered  as  other  than  satisfactory.  The  gold  output 
is  disappointing,  as  it  generally  was  expected  that  it  would 
show  an  improvement  on  last  year.  The  Rossland  mines 
have  produced  more  than  20,000  oz.  over  their  production 
of  last  year.  On  the  other  hand,  the  Nickel  Plate  mine  has 
produced  nothing,  and  the  Belmont-Surt  Inlet  mine  shows 
a  marked  decrease;  owing  to  labor  trouble,  the  Premier 
mine,  from  which  much  was  expected,  has  confined  its 
attention  mostly  to  construction  and  development  work;  it 
was  only  toward  the  end  of  the  year  that  steady  production 

commenced,  and  the  great  bulk  of  these  shipments  will 
obtain  returns  from  the  smelter  too  late  to  appear  as  1921 
production.  The  decrease  in  the  silver  production  may  be 
attributed  to  the  complete  collapse  of  the  Slocan  and  Alns- 
worth  districts,  owing  to  there  being  no  market  for  the  out- 

put, and  of  the  Dolly  Varden  mine,  through  financial  diffi- 
culties. Except  for  a  small  production  obtained  as  a  by- 

product from  the  Rossland  gold  ores,  the  Granby  has  been 
the  only  company  to  produce  copper  during  the  year.  The 
large  lead  and  zinc  production  is  remarkable. 

GOLD  PRODUCTION  OF  CALIFORNIA  INCREASED 
DURING   1921 

Preliminary  estimates,  based  on  reports  gathered  from  all 
sections  of  the  State,  place  the  gold  output  of  California  at 
$16,000,000  for  1921,  a  distinct  gain  over  1920,  when  the 
gold  yield  totaled  $14,311,043.  Yuba  was  apparently  the 
leading  gold  county,  due  to  activities  of  nine  dredges  in  the 
Yuba  River  field.  Nevada  county  ranked  second,  and  Ama- 

dor third,  with  Calaveras  and  Sacramento  close  rivals  for 
the  fourth  position.  Statistics  available  indicate  that  the 
Yuba  Consolidated  Gold  Fields,  operating  a  fleet  of  gold 
dredges  near  Hammonton,  was  the  leading  gold  producer  of 
the  State,  with  Natomas  Consolidated,  operating  dredges  in 
Butte  and  Sacramento  counties  probably  holding  second 

place. First  place  among  the  quartz-gold  producers  is  disputed 
by  the  Empire  mine,  at  Grass  Valley,  and  the  Calaveras  Con- 

solidated, including  the  Morgan  mine,  near  Carson  Hill, 
Calaveras  county.  The  Central  Eureka,  at  Sutter  Creek, 
Plymouth  Consolidated,  at  Plymouth,  North  Star,  at  Grass 
Valley,  and  Argonaut,  near  Jackson,  also  ranked  high  in 
production  of  quartz-gold,  with  scores  of  lesser  mines  con- 

tributing important  amounts  of  the  yellow  metal. 
Silver  production  in  California  passed  the  $2,000,000 

mark  in  1921,  the  first  time  in  the  history  of  California  that 
the  output  of  the  white  metal  ever  exceeded  $1,860,000,  the 
latter  figure  being  registered  in  1920.  San  Bernardino  was 
the  principal  silver  county,  with  the  California  Rand  the 
leading  mine.  Appreciable  amounts  of  the  silver  also  came 
from  the  mines  of  Inyo,  Plumas,  Nevada,  Amador,  Calaveras, 

and  Shasta  counties.  The  revival  of  gold  mining  was  par- 
ticularly notable  in  the  final  four  months  of  the  year,  and 

the  outlook  is  favorable  for  a  decided  increase  in  the  gold 

output  in  1922.  Silver  production  is  also  expected  to  regis- 
ter a  gain. 

CONSTRUCTION  ON  NEW  BRANCH  RAILROAD  IN 
CHIHUAHUA  WILL  COMMENCE 

The  firm  of  Dudley  &  Orr  of  El  Paso  has  taken  a  contract 
for  constructing  47  miles  of  grading  and  culvert  work  on  the 
new  Chihuahua  and  Oriente  railroad,  from  Lucero,  on  the 

Mexican  Central,  to  properties  of  the  Erupcion  Mining  com- 
pany and  Ahumada  Lead  company,  at  whose  expense  the  new 

line  will  be  built  and  operated.  J.  C.  Greenway,  of  Warren. 
Arizona,  is  president  of  the  new  railway  organization  and  T. 
Hicklin  of  Ajo  is  chief  engineer.  D.  Bruce  Smith  is  general 
manager.  Work  is  to  be  started  within  two  weeks  and  is  to 
be  completed  within  150  days.  Operation  is  expected  by 

next  August.  Traffic  will  amount  to  several  hundred  thou- 
sand tons  of  silver-lead  ore,  to  be  transported  for  reduction 

at  El  Paso  and  Chihuahua. 

NEW  DOLLARS  READY  FOR  DISTRIBUTION 

The  first  silver  dollars  of  the  new  1921  design  were 
finished  at  the  Philadelphia  Mint  on  January  2,  1922.  The 

coin,  known  as  'the  peace  dollar',  has  the  head  of  liberty 
on  one  side  and  on  the  other  a  dove  upon  a  mountain  top, 

clutching  an  olive  branch,  struck  by  the  rays  of  the  sun,  with 
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the  word  peace'  beneath  it.  This  Is  the  first  change  In 
the  desiBH  of  the  dollar  since  187S.  officials  say,  and  will 
remain  as  the  design  of  the  dollar  for  25  years,  unless 
changed  by  legislation.  About  500,000  of  the  new  dollars 
probably  will  be  coined  with  the  date  1921  and  after  that 
the  dollar  will  carry  the  date  of  the  year  in  which  it  is 
struck  off.  Efforts  are  being  made  to  complete  the  coinage 
of  at  least  a  half  million  of  the  new  dollars  with  the  1921 
date  in  order  to  avoid  a  scarcity  of  the  coin  which  would 
result  in  a  premium  being  placed  upon  them  by  collectors. 
There  will  be  in  all  about  180,000.000  dollars  of  the  new  de- 

sign, officials  say.  Coinage  of  silver  dollars  ceased  in  1904, 
when  the  silver  purchases  authorized  by  the  Sherman  Act 
had  been  completed,  but  it  was  resumed  again  in  February 

1921  when  the  purchase  of  silver  was  begun  under  the  Pitt- 
man  Act  to  replace  the  dollars  melted  and  sold  to  the  British 
government  during  the  War. 

W.VGKS  OF  MI\E  E>U»LOYEES  IN  UTAH  AKE  CUT 

A  decrease  in  wages  of  50  cents  per  shift  was  announced 

by  nearly  every  metal-mining  company  in  Utah  on  December 
31,  to  become  effective  January  16,  1922.  This  decrease  will 
affect  employees  of  the  Utah  Copper,  Utah  Consolidated,  and 
Utah-Apex  companies  at  Bingham,  although  none  of  these 
companies  is  operating  at  present.  A  year  ago  wages  were 
reduced  from  75  cents  to  $1  per  shift  in  practically  every 
mining  and  smelting  camp  in  the  West.  On  May  1,  1921, 
operators  in  Arizona  and  New  Mexico  made  a  further  cut, 
and  the  present  action  on  the  part  of  Utah  operators  is  to 

equalize  wage-scales  more  uniformly  as  between  Western 
mining  districts.  On  December  29,  Montana  operators  an- 

nounced a  reduction  of  50c.  per  shift,  and  the  Nevada  Con- 
solidated Copper  Co.  at  Ely  has  announced  a  reduction,  call- 

ing for  a  maximum  cut  of  50c.  per  shift.  In  a  statement 

Issued  to  Utah  Copper  Co.  employees,  R.  C.  Gemmell,  gen- 
eral manager,  states  that  the  time  is  approaching  when  the 

exhaustion  of  surplus  metal  stocks  should  make  it  possible 
for  the  company  to  market  some  new  output,  and  that  plans 
to  that  end  are  under  consideration,  although  no  definite,  or 
even  approximate  date  for  such  action,  or  the  rate  of  pro- 

duction, can  be  designated  at  this  time.  He  states  that  an 
Important  factor  requiring  adjustment  is  that  of  production 
costs,  which  at  the  time  of  suspension  were  so  high  that 
there  would  be  no  reasonable  margin  between  them  and  the 
prices  at  which  copper  is  now  selling  or  is  likely  to  sell  for 
some  time  to  come.  Costs  must  accordingly  be  lower  before 
resumption  to  any  extent  can  be  undertaken.  The  largest 
item  of  cost  is  payroll,  and  looking  to  decreases  in  this,  as 
well  as  in  all  other  possible  directions,  a  revised  scale  of 
wages,  as  an  economic  necessity,  is  proposed,  which  it  is  be- 

lieved will  be  acceptable  to  present  and  prospective  em- 
ployees, especially  in  view  of  the  fact  that  the  cost  of  living 

has  decreased  materially  since  production  was  discontinued 
last  April.  The  maximum  cut  to  be  made  by  the  Utah  Cop- 

per is  50c.  per  shift. 

joH\  n.  nv.w  crvEs  re.\so\s  fok  proposed 
ACyUISITlOX  OF  AMKRICA.X  lUlASS  CO.  BY 

THK  AXACO.NDA  COPPER  CO. 

In  a  letter  to  stockholders,  John  D.  Ryan,  chairman  of 
the  Anaconda  Copper  Co.,  elucidates  the  motives  of  the 
directors  in  proposing  to  acquire  control  of  the  American 
Brass- Co.     He  says: 

"For  several  years  past  It  has  been  Increasingly  apparent to  the  officers  of  the  company  that,  in  order  to  place  the 
business  of  the  company  upon  sound  foundation,  it  would 
he  necessary  to  acquire  manufacturing  and  fabricating 
plants.  It  has  been  a  growing  conviction  of  the  officers  of 
the  company  that  the  large  investment  requ.red  to  carry  on 
the  business  of  mining,  smelting,  and  refining  copper  and 

zinc,  was  inadequately  protected,  and  the  business  lacked  a 
stabilizing  influence  so  long  as  producers  could  not  reach  out 
to  ultimate  consumers  of  their  product  and  take  steps  which 
it  is  believed  must  be  taken  if  copper  producers  are  to  meet 
the  competitive  effort  of  the  producers  of  other  metals  in 
marketing  and  distributing  the  same. 

"The  initial  result  of  this  conviction  was  the  establish- 
ment of  the  wire-mill  at  Great  Falls.  The  results  achieved 

have  demonstrated  the  wisdom  of  this  step.  Since  the  be- 
ginning of  the  operations  of  the  wire-mill  at  Great  Falls,  on 

June  9,  1918,  to  the  end  of  the  current  year,  with  December 
estimated,  the  wire-mill  has  drawn  into  rods  and  copper 
wire  a  total  of  166,000.000  lb.  of  copper,  which  has  been 
distributed  at  a  manufacturing  net  profit  of  $850,000;  the 
total  investment  having  been  $1,057,730,  reduced  to  $885,- 
000  after  allowing  for  depreciation.  When  it  became  neces- 

sary last  February  to  shut-down  all  mines  of  this  company, 
as  did  also  most  of  the  other  large  producers  on  the  hemis- 

phere, necessity  for  acquiring  such  outlets  for  production 
was  emphasized  by  the  fact  that  the  production  of  the  wire- 
mill  was  sold  ahead  for  many  months,  so  that  during  prac- 

tically the  entire  period  of  the  shut-down  it  has  been  able  to 
continue  manufacturing  and  sale  of  rods  and  wire  at  a  sub- 

stantial manufacturing  profit. 

"About  this  time  the  officers  of  the  company  undertook 
an  intensive  study  of  the  manufacturing  and  fabricating 
situation  in  the  United  States.  An  enumeration  of  the  va- 

rious plants  engaged  in  such  business,  their  geographical 
position  with  reference  to  facility  for  distribution,  capacity 
for  using  metal,  and  general  financial  condition,  was  closely 
studied.    Two  propositions  developed  from  this  study: 

"First — There  were  engaged  in  the  United  States,  in  the 
business  of  manufacturing  and  fabricating  copper  products 

from  raw  material,  about  32  concerns  of  sufficient  impor- 
tance to  be  taken  into  consideration,  and  that  the  total 

capacity  of  these  plants  exceeded  annually  an  output  of 

1,800,000,000  lb.  of  copper.  As  this  capacity  was  consider- 
ably more  than  twice  as  much  as  had  ever  been  required  by 

the  United  States  in  pre-war  years,  and  probably  80%  more 
than  has  been  required  during  the  comparatively  busy  years, 
in  the  United  States,  of  1919  and  1920,  respectively,  and 
moreover,  as  it  was  found  that  a  good  many  of  the  plants 
were  well  situated  for  distribution,  modern  in  construction, 
and  therefore  could  meet  business  requirements  as  well  as 
plants  which  could  be  constructed,  it  became  apparent  that 
further  building  of  plants  would  merely  add  to  an  already 

over-constructed  mill  capacity,  and  that  an  effort  in  this 
direction  by  your  company  would  result  in  adding  demoral- 

ization rather  than  stabilization  to  the  situation. 

"Second — The  other  proposition  that  became  apparent  was 
that  the  American  Brass  Co.  dominated  the  manufacturing 
and  fabricating  situation  in  copper  and  brass. 

"Having  become  convinced  that  the  desirable  course  to 
pursue,  in  view  of  the  above  situation,  was  to  endeavor  to 
acquire  a  control  of  American  Brass  Co.,  rather  than  to 

add  demoralization  to  the  situation  by  undertaking  to  be- 
come its  competitor  or  to  place  this  company  in  a  position 

where  it  would  be  boycotted  by  other  consumers  and  fabri- 
cators during  the  period  of  its  attempt  to  build  a  fabricating 

business  or  through  the  acquisition  of  plants  of  more  limited 
capacity,  an  experience  which  followed  to  some  extent  the 
entrance  of  this  company  into  the  wire  business  at  Great 
Falls,  it  was  decided  to  undertake  negotiations  along  the 
foregoing  line. 

"During  the  present  year,  because  of  the  inability  of  this 
company  to  market  its  copper  and  zinc  output,  the  necessity 

was  forced  upon  it  to  suspend  operations,  which  it  is  esti- 
mated will  cost  $6,000,000.  During  this  same  period  the 

plants  of  American  Brass  Co.  have  been  operating  upon  a 
basis  which,  with  the  quota  of  this  company  of  the  sales  of 
the   Copper    Export    Association,    would    have    enabled    this 
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company  to  have  produced  20,000,000  lb.  of  copper  and  at 

least  4,000,000  lb.  of  zinc  per  month  during  the  entire  period 

of  the  shut-down,  without  any  accumulation  of  metal  stocks. 

This  would  have  enabled  your  company  to  have  avoided  the 

necessity  for  closing  its  plants,  and  resulted  in  the  saving  of 

the  above  shut-down  expense,  and  would  have  been  a  stabil- 

izing factor  to  the  entire  copper  industry." 

ARIZONA 

Jerome. — An  extension  till  March  10  has  been  made  to 

the  period  within  which  stock  of  the  Jerome-Verde  Copper 

Co.  may  be  exchanged  for  certificates  of  the  Jerome-Verde 
Development  Co.  Those  shareholders  who  fail  to  exchange 

will  be  given  cash  for  their  holdings,  this  in  accordance  with 
an  agreement  entered  into  with  the  United  Verde  Extension 

Copper  Co.,  which  now  controls  the  Jerome-Verde  ground 

Frank  A.  Garbutt.  Some  payments  have  been  made  by  Cole, 
but  he  did  not  succeed  in  completely  financing  the  property. 
The  mortgage   has   now   been   foreclosed   and   the    property 
advertised   for   sale.   Rich   ore   has   been   opened   in   the 
drifts  on  the  200-ft.  level  of  the  Nancy  Lee.  The  finances 
of  the  company  are  in  sufficiently  good  shape  to  carry 
through  the  present  plan  of  development,  which  is  extensive. 

Prescott. — It  is  announced  that  D.  M.  Locey  has  taken 
over  the  Crown  King,  Wildflower,  and  Old  Tiger  mines  In 
the  Crown  King  district.  The  Crown  King  mine  is  one  of 
the  oldest  and  best  known  in  that  section  of  Arizona.  Oper- 

ations are  to  be  commenced  at  once  on  the  Crown  King. 

CALIFORNIA 

Carrville. — John  Lorenz  has  secured  a  lease  on  the  Nash 
mine  near  the  head  of  Coffee  creek.  The  property  is  named 
for  its  original  locator;  at  one  time  it  produced  much  gold. 

fei 
\„  i3St3.. 

Steam-Shovel  Mining  at  the  United  Veide  Mine  at  Jerome,    Arizona 

and  which  is  starting  on  its  development  from  deep  work- 
ings.    Over  88%  of  the  stock  has  been  exchanged  already. 

Based  upon  circumstances  of  a  late  visit  of  Charles  W. 
Clark,  general  manager,  there  is  belief  here  that  one  of  the 
first  copper  properties  to  resume  production  in  Arizona  will 
be  the  United  Verde.  Mr.  Clark  is  sure  that  copper  will  go 
to  15c.  by  February  and  stated  that  he  would  be  satisfied 
at  16c.  Federal  and  State  taxation  and  high  freight-rates 
he  considers  the  main  factors  against  operation  in  the  spring, 

though  there  is  some  hope  of  better  freight-tariffs  on  metals. 
  The  R.  &  H.  property  has  been  absorbed  by  the  Howard 
Silver  Co.,  which  has  been  operating  adjoining  property  for 
two  years  past.  Development  is  reported  such  that  a  mill 
is  being  considered. 

Kingman. — M.  J.  Kiley  has  been  appointed  receiver  for 
the  Schuylkill  Mining  Co.,  the  mines  of  which  are  in  the 
Chloride  district.  Several  months  ago  Ralph  Cole  took  over 
the   properties   for   the   total   amount   of   the   mortgage   due 

Operations  were  discontinued  because  of  the  large  boulders 

mixed  with  the  gravel.  It  is  understood  that  Lorenz  will 
erect  a  wooden  dredge  to  recover  the  gold.  The  first  work 
will  be  to  repair  the  road  to  the  mine. 

Genesee. — M.  J.  Calnan  has  purchased  mining  machinery 
that  he  will  use  to  develop  the  Keystone  group  of  claims, 
which  he  believes  to  be  on  the  extension  of  the  lode  that 

passes  through  the  Walker  mine.  Calnan  has  driven  a  340- 
ft.  adit  from  which  he  proposes  to  drive  cross-cuts  in  both 
directions. 

Grass  Valley. — At  the  Alcalde  mine  the  Bowery  vein  has 
been  penetrated.    There  are  good  showings  at  various  points. 
  H.  L.   Ostrander,  in  charge  of  work  at  the  Randolph 
mine,  is  developing  the  vein  recently  found. 

San  Francisco. — The  directors  of  the  California  Metal  and 
Mineral  Producers  Association,  on  December  2S,  elected  the 

following  officers  for  the  ensuing  year:  Edwin  Higgins,  presi- 
dent; W.  J.  Loring,  first  vice-president;  P.  C.  Knapp,  second 
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vice-president;    W.  G.  Devereus.   third  vice-president;   and 
Robert  I.  Kerr,  secretary-treasurer. 

COLORADO 

Aliiia. — More  activity  is  reported  in  progress  in  the  Alma 
district  than  for  many  years  past.  Old  mines  with  heavy 

production  records,  as  well  as  prospects,  are  being  re-opened 
and  developed. 

A.spcn. — The  Park  Tunnel  company  is  making  progress 
with  Its  new  tramway  to  move  ore  to  the  mill,  now  being 
remodeled  and  modernized  with  flotation  and  cyanidation 
units.  Many  thousands  of  tons  of  milling  ore  is  blocked 
out,  and  it  is  expected  that  with  favorable  terms  offered 
many  lessees  will  make  money  furnishing  this  ore  for  the 
mill.  The  capacity  of  the  plant  will  be  increased  to  meet 
this  demand. 

Boulder. — Increased  activity  is  reported  from  the  Caribou 
district  and  tonnage  to  the  Boulder  county  mill  at  Cardinal 
is  increasing  accordingly.  Operators  in  the  Yellow  Pine 
district  report  more  men  employed  than  for  many  years  past, 
and  advices  from  Salina  state  that  the  principal  mines  are 
shipping  regularly  and  that  new  work  is  being  started  on 
sundry  properties. 

Cripple  Creek. — The  Vindicator  Consolidated  Gold  Mining 
Co.  is  now  cutting  a  station  at  2100  ft.  at  the  Vindicator 
No.  2  or  main  shaft,  preparatory  to  cross-cutting  west  to 
the  Lillie  vein,  that  should  be  penetrated  at  a  point  about 
30  ft.  west.  The  vein  dipped  through  the  shaft  in  sinking 
the  last  lift;  it  carried  high  gold  content.  Twenty  sets  of 
lessees  are  operating  in  the  upper  levels  of  the  Vindicator 
and  Golden  Cycle  mines  and  the  large  majority  are  mining 
and  shipping  a  good  grade  of  ore.  The  Roosevelt  tunnel  is 
being  extended  at  both  ends  by  the  Vindicator  company  and 
of  about  3000  ft.  required  to  make  connection  one-half  has 
been  completed.  Rapid  work  has  been  done  by  the  tunnel 
crews.  The  crew  at  the  Portland  end  progressed  15  ft.  daily 
during  the  first  part  of  December. 

The  Ducey  lessees  on  the  Wilson  of  the  Free  Coinage 

group.  Bull  Hill,  are  mining  two-ounce  ore  at  the  12  5-ft. 
level  of  that  old  producer;  they  will  have  a  shipment  out 
by  the  middle  of  January.  New  machinery  is  being  installed 
at  the  Victor  mine,  Bull  Cliffs,  to  be  operated  by  Math  Korf 

of  Cripple  Creek  and  Eastern  associates  under  a  five-year 
lease.  A  long  lease  has  also  been  secured  on  the  properties 
of  the  Anona  G.  M.  Co.,  formerly  the  Arvilla  Tunnel  &  Min- 

ing Co.,  adjoining  the  Victor  to  the  east. 

Golden. — The  annual  short  course  for  prospectors  and 
practical  mining  men,  offered  by  the  Colorado  School  of 
Mines,  will  start  on  February  6  and  conclude  on  March  4, 
1922.  A  single  fee  of  $10  is  charged  for  the  entire  course, 
payable  upon  registration.  All  of  the  courses  are  of  the  most 
practical  nature  and  compromise  instruction  relating  to  the 
common  minerals,  ores,  and  rocks;  elementary  chemistry, 
principles  of  ore  dressing,  assaying,  and  the  more  common 
metallurgical  processes;  methods  of  valuing,  buying,  and 
ftelllng  ore;  lode  mining;  location  of  mining  claims;  and 
petroleum  engineering.  They  are  given  entirely  by  regular 
members  of  the  faculty  and  consist  of  lectures,  supplemented 
by  practical  laboratory  demonstrations.  Address  all  corre- 

spondence to  The  Registrar,  Colorado  School  of  Mines, 
Golden,  Colorado. 

Silver  Plame. — On  the  evening  of  December  26,  the  Bur- 
leigh mill  of  the  Silver  Plume  Mining  Co.  was  almost  com- 

pletely- destroyed  by  fire.  The  origin  of  the  fire  is  not 
definitely  known,  but  is  supposed  to  have  been  caused  by 
defective  wiring.  The  mill  had  been  shut-down  for  a  few 
days  for  repairs,  the  repairing  had  just  been  completed,  and 
the  mill  was  to  have  started  on  the  morning  of  the  27th. 
Firemen  were  able  to  save  the  blacksmith  shop  and  the  ma- 

chines In  the  machine-shop.     The   plant  wvi  formerly  the 

property  of  the  Tarkington  Mines  Co.  and  was  part  of  the 
Dives-Pelican  property.  It  has  been  handling  about  100 
tons  per  day  from  the  Pelican  dumps,  using  flotation  and 

table  concentration.  The  loss  was  partly  covered  by  in- 
surance, it  is  claimed.  G.  L.  Cole  is  general  manager  for 

the  company. 

SUverton. — A  recent  shipment  of  ore  from  the  Slide  mine, 
in  the  Stony  Pass  section,  returned  $30  gold  and  $140  silver; 
the  ore  was  mined  from  the  tunnel.  Work  has  been  dis- 

continued until  spring. 
IDAHO 

Coeur  d'Alene. — The  Hecla  Mjning  company  has  some  ore 
in  the  Wide  West  claim,  which  the  Hecla  recently  acquired 
from  the  Federal  Mining  &  Smelting  Co.  in  the  settlement 

the  two  companies  made  of  the  Marsh  litigation.  It  is  re- 
ported that  1*  ft.  of  good  ore  is  exposed  at  a  depth  of  only 

150  ft.  and  it  is  believed  that  with  greater  depth  the  vein 
will  increase  in  size  and  value. 

Progress  at  the  rate  of  300  ft.  per  month  is  being  made 
in  driving  the  tunnel  to  the  Star  mine.  This  tunnel  will  be 
lA  miles  long,  8  by  9  ft.  in  size,  and  is  considered  one  of  the 
engineering  feats  of  the  district.  The  enterprise  was 

planned  and  is  being  carried  on  under  the  combined  direc- 

tion of  the  Hecla  Mining  Co.'s  engineers  and  those  of  the 
Bunker  Hill  &  Sullivan  company.  The  cross-cut  to  tap  the 
Star  runs  almost  south  from  the  Hecla  shaft.  Rapid  progress 
in  the  tunnel  is  partly  credited  to  the  use  of  a  mucking 
machine  that  loads  a  2i-ton  car  in  three  minutes.  The 
mucker  operates  on  a  track  and  is  handled  entirely  by  com- 

pressed air. 
The  Cedar  Creek  Mining  &  Developing  Co.  is  developing 

properties  on  Granite  creek.  The  main  cross-cut  is  in  about 
3000  ft.  In  the  main  drift  there  is  now  shown  15  in.  of 

lead-silver  mill-ore.  From  this  drift  a  cross-cut  was 
started,  and  after  going  55  ft.  ran  into  two  stringers  ot  rich 
ore.  These  have  been  followed  and  are  found  to  run  almost 

parallel  with  the  other  ore-shoot.  The  two  stringers  have 
merged  and  now  show  2  2  in.  of  ore,  some  of  which  assays 

53%  lead  and  24  oz.  silver. 

Talaoho. — The  Bluebird  company  has  shipped  from  its 
mine  on  Blacktail  mountain  420  sacks  ot  high-grade  silver 
ore.     The  owners  expect  to  ship  regularly. 

unssotiRi 

Joplin. — Approximately  13,800  tons  of  zinc  ore  were  pur- 
chased in  the  Tri-State  district  during  the  last  week  of  De- 

cember, the  price  being  $25  and  $2  6.  Lead  ore  was  steady 
at  $52.50.  Production  was  about  the  same  as  for  several 
weeks  past.     Shipments  from  the  district  were  as  follows: 

Oklahoma  mines:  Blende,  13,347,660  lb.;  value,  $166,- 
825;  lead,  1,680,940  lb.;  value,  $44,100;  total  value,  $210,- 
925. 

Kansas  mines:  Blende,  1,410,690  lb.;  value,  $17,625; 
lead,  460,650  lb.;  value,  $12,075;  total  value,  $29,700. 

Missouri  mines:    Blende,  1,259,690  lb.;  value,  $15,725. 
Total  for  the  district:  Blende,  16,018,040  lb.;  value, 

$200,175;  lead,  2,141,590  lb.;  value,  $56,175;  total  value, 

$257,350. 
Springflold. — Development  of  a  copper  mine  in  Benton 

county,  Arkansas,  is  being  pushed  rapidly,  according  to  in- 
formation that  has  reached  Springfield.  The  property  is 

owned  by  the  Page  Mining  &  Smelting  Co.  of  Ft.  Smith, 
Arkansas,  which  company  has  leases  on  570  acres,  11  miles 
east  of  Rogers.  Assays  of  samples  from  various  parts  of  the 
tract  show,  it  is  said,  from  3  to  15%  copper,  with  from  $2 
to  $5  in  gold  and  silver  per  ton  of  ore.  The  company  has 
bought  a  150-ton  concentrating  mill.  The  land  under  the 
lease  lies  along  the  White  river. 

NEVADA 

Eureka. — The  Eureka-Uncle  Sam  Mining  Co.  has  acquired 
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the  old  Hamburg  mine,  the  negotiations  being  conducted  by 

Frank  T.  Torpey.  The  Hamburg  shipped  sensationally  rich 

ore  during  the  early  days.  During  the  period  from  1880  to 

1894  the  main  shaft  was  sunlc  to  a  depth  of  850  ft.  and  drifts 

and  cross-cuts  were  run  on  four  intermediate  levels.  A 

large  amount  of  medium-grade  ore  is  said  to  be  exposed  in 
the  worlcings. 

Oreaiia. — The  Pershing  County  Mines  Co.,  developing 

property  in  the  Arabia  district,  has  made  final  payment  on 

the  option  which  it  exercised  to  purchase  the  old  Montezuma 

mine,  the  second  of  the  mines  worked  in  the  early  'sixties 
which  this  company  has  acquired.  The  Jersey  mine,  first 
taken  over  and  developed  by  the  company,  has  shown  the 
ore  not  only  to  persist  to  depth  but  to  increase  in  richness. 

Prior  to  opening  the  mines  about  3  000  tons  of  slag  and  tail- 
ing from  the  old  plants  was  shipped  to  Utah,  by  the  officials 

of  the  present  company.  Only  the  oxidized  ores  cropping  at 
the  surface  have  been  extracted  and  reduced,  and  although 

much  leached  of  silver,  over  $455,000  in  silver  alone  was  re- 
covered from  near  the  surface  of  the  Montezuma  claim.  To 

reduce  the  ores  of  the  Montezuma  and  Jersey  mines  to 

bullion,  before  the  advent  of  the  railroad,  the  first  silver- 
lead  smelter  successfully  operated  west  of  the  Mississippi 
river  was  constructed  in  1865.  Litigation  closed  the  mines 

in  the  early  'seventies  and  they  have  not  yet  been  explored 
below  the  9  5-ft.  level.     Glenn  D.  Cook  is  manager. 

Virginia  City. — Concrete  work  being  done  by  the  United 
Comstock  Mines  Co.  on  American  Flat  is  one-third  complete 
and  should  be  more  than  half  finished  by  January  15.  Rapid 

progress  is  made  possible  by  the  use  of  a  143-ft.  tower  which 
distributes  450  cu.  yd.  of  concrete  daily  over  a  wide  area. 
The  largest  single  building  is  the  cyanide  plant,  which  is 
290  by  330  ft.  and  is  four  stories  high.  The  milling  plant  is 
expected  to  cost  approximately  $2,000,000  when  completed. 
Additional  structures  are:  lodging-house,  mess-hall,  office, 
boiler  plant,  pump-station,  blacksmith-shop,  machine-shop, 

compressor  plant,  heating  plant,  and  superintendent's  resi- 
dence. 

NEW  MEXICO 

Goldboro. — Sam  Hidalgo,  and  A.  H.  Reynolds  and  T.  E. 
Bartlett,  both  of  El  Paso,  are  mining  ore  from  the  new  gold 
district,  north-west  of  the  Elephant   Butte  irrigation  dam. 

  Promising   samples    come    from    the    'Nigger    Diggins', 
six  miles  west  of  Goldboro.     The  rock  is  high-grade  silver 
ore. 

Lias  Cruces. — High-grade  shipping  ore  and  mill-ore  aver- 
aging 20  oz.  silver  over  a  width  of  30  ft.,  not  including  four 

feet  of  horn-silver  ore  on  the  hanging  side  of  the  wall,  which 
averages  more  than  50  oz.  per  ton,  was  opened  on  the  100-ft. 
level  of  the  mine  in  Hidalgo  county,  according  to  an  an- 

nouncement by  C.  W.  Mitchell,  president  of  the  Volcano 
Mines  Co.  He  now  has  three  cars  of  this  ore  ready  for 

shipment  to  the  El  Paso  smelter.  Driving  on  the  10  0-ft. 
level  in  the  north  drift  continues  with  three  shifts.  On  the 

200-ft.  level  he  has  opened  ore  that  is  15  ft.  wide.  He  is 
now  sinking  a  winze  on  this  orebody  and  have  15  tons  of  it 
on  the  dump.  Timbering  the  shaft  is  under  way  from  the 
200-  to  the  300-ft.  level.  The  face  of  the  north  drift  on  the 
300-ft.  level  has  the  best  showing  in  the  mine.  E.  R.  Ram- 

sey, representing  the  Doyle  company  of  New  York,  is  at  the 
Volcano  mine,  making  plans  for  a  cyanide  plant  of  100  tons 
daily  capacity. 

Lordsburg. — The  Ruth  property  in  the  Lordsburg  district 
has  shown  such  improvement  as  to  warrant  continuing  de- 

velopment.     Frank    G.    Koerwer,    manager,    says    that    two 
drifts  on  the  60-ft.  level  show  a  width  of  4*  ft.  of  ore. 

OKLAHOMA 

Pieher. — -A  syndicate  composed  of  the  Mathiessen  & 
Hegeler  Zinc  Co.  and  William  Wrigley,  Jr.,  of  Chicago,  are 

reported  to  have  virtually  closed  a  deal  for  the  purchase  of 
the  Muncie,  Blue  Ribbon,  and  Homestead  mines  at  a  price 
said  to  be  approximately  a  half-million  dollars.  The  Muncie 
mine,  just  north  of  Treece,  Kansas,  at  present  is  operated  by 
Frank  Childress  of  Galena  and  associates,  under  lease.  The 
mill  and  40-acre  lease  is  controlled  by  S.  C.  Glover  &  Co.,  of 
Tulsa,  Oklahoma,  from  whom  Childress  obtained  the  lease. 
Childress  and  R.  L.  Kidner  of  Kansas  City  have  control  of 
the  Blue  Ribbon  mine  property,  which  consists  of  a  mill  and 
40  acres  at  Pieher,  Oklahoma.  The  Homestead  mine  at 
Easter  Springs,  Kansas,  recently  has  been  developed  into  one 
of  the  big  producers  of  the  district.  Kidner  and  Childress 
also  are  the  principal  owners  in  this  property. 

OREGON 

Gold  Hill. — The  Gold  Coin  Quartz  and  Placer  Association, 
a  local  concern  organized  in  the  early  part  of  the  year,  is 

South-AVestern  New  Mexico 

d  veloping  mines  in  this  vicinity.  The  association  has  been 
incorporated  as  the  Gold  Coin  Mining  Co.  A.  M.  Knapp,  of 
Medtord,  is  at  the  head.  The  original  Gold  Coin  group  of 
mines,  the  Mohawk,  the  Alice,  the  Pearce  groups,  and  the 
Red  Ribbon  have  been  acquired.  In  the  Alice  mine  recent 

work  on  the  vein  has  uncovered  three  ore-shoots  of  high- 

grade  ore.  The  Gold  Coin  group  is  in  the  Jacksonville  dis- 

trict; it  is  being  further  developed  with  a  crew  of  15  min- 
ers. This  property  has  a  contact  vein  approximately  15  ft. 

wide  carrying  gold.  The  Pearce  group  is  rich  placer  ground 

on  Poor  Man's  creek,  four  miles  out  from  Jacksonville,  con- 
sisting of  240  acres  of  virgin  ground. 

UTAH 
Eureka. — The  old  Colorado  mine  has  been  closed  down 

for  some  time  past,  except  for  a  small  amount  of  develop- 
ment which  has  been  done  on  company  account  on  the  deeper 

levels.  The  results  have  not  been  favorable,  and  the  work 

has  been  discontinued.  Blocks  of  ground  in  the  vicinity  of 

old  stopes  have  been  leased,  and  numerous  orebodies  have 
been  opened;  the  general  result  is  that  the  mine,  as  a  whole, 
is  looking  better  than  for  many  months  past,  according  to 
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Hugh  Trenholm.  manager  of  mines  for  the  Knight  inte
rests. 

At  the  Iron  Blossom  mine,  prospecting  has  been  done  on  the 

1700  and  2200-ft.  levels,  but  the  results  were  disappointing 

and  the  work  has  been  stopped. 

Ore  shipments  for  the  weelc  ending  December  24  totaled 

141  carloads,  as  compared  with  156  for  the  previous  week. 

The  Tintic  Standard  shipped  42  cars;  Chief  Consolidated, 

38;  Colorado,  12;  Iron  Dlossom,  11;  Victoria,  11;  Eagle  & 

Blue  Bell,  S;  Swansea,  4;  Empire  Mines,  4;  Dragon,  3; 

Gemini,  2;  Sunbeam,  2;  Gold  Chain,  1;  Centennial-Eureka,
 

1;  Mammoth,  1. 

MiirysviUe. — An  orebody  of  considerable  promise  has  been 

opened  up  in  the  I.  X.  L.  property,  about  7  miles  from  here, 

according  to  George  E.  Hemphill,  manager  for  the  American 

Consolidated  Mines  Co.,  which  recently  acquired  the  mine. 

At  a  point  about  125  ft.  from  the  portal,  ore  was  found.  At 

first  it  was  16  in.  wide;  it  has  increased  to  2  ft.  Average 

assays  give  returns  of  57  oz.  silver,  25%  lead,  and  |2  in  gold. 

One  grab-sample  assayed  |5  in  gold,  139  oz.  silver,  and  30% 

lead.  The  first  shipment  will  be  ready  within  3  0  days.  The 

property  has  been  equipped  with  up-to-date  mining  ma- 
chinery; it  adjoins  the  Deer  Trail  mine,  one  of  the  largest 

gold-silver  producers  in  the  State. 

MiUord. — Mining  has  been  active  during  recent  months  in 

Beaver  county.  At  the  property  of  the  Galena  Mining  Co., 
14  miles  north-west  of  here,  a  tunnel  is  being  driven  to  open 

up  at  depth  a  vein  of  high-grade  ore,  according  to  Frank  L. 

Osborne,  who  is  in  charge  of  operations.  Owing  to  the  in- 
accessibility of  the  shaft,  sinking  has  been  discontinued. 

The  tunnel  has  penetrated  highly-mineralized  vein  matter, 
with  bunches  of  'steel'  galena  throughout  the  mass.  Within 
another  100  ft.,  or  about  440  ft.  from  the  portal,  Osborne 
believes  the  orebody  will  be  struck. 

Edward  Bardgley,  who  is  in  charge  of  the  Silver  Inde- 
pendence company,  announces  that  the  company  intends  to 

deepen  the  shaft  from  the  100  to  the  200-ft.  level,  and  then 
cross-cut  back  to  the  fissure,  which,  in  the  upper  workings, 
produced  considerable  ore.  The  company  is  installing  a 

compressor,  gasoline-engine,  hoist,  and  machine-drills  for 
this  development  work. 

Park  City. — It  is  reported  that  on  the  1100  and  1500-tt. 
levels  of  the  Ontario  mine  drifts  are  being  run  to  prospect 
the  eastern  holdings  of  the  company,  with  the  expectation  of 
cutting  the  rich  Ontario  vein  that  was  cut  by  a  porphyry 
dike,  and  which,  undoubtedly,  has  been   found  recently  in 
the    Park-Utah    property.   Work    has    been    suspended. 
temperoraily,  in  the  long  drift  at  the  Park-Utah  property 
that  will  have  its  outlet  ultimately  in  Deer  valley.     A  raise 

Is  now  being  made  to  connect  with  the  Hawkeye  shaft.   
Ore  shipments  for  the  week  ending  December  24  totaled 
2602  tons,  as  compared  with  2430  tons  for  the  preceding 
week.  The  Judge  allied  companies  shipped  1452  tons; 
Silver  King  Coalition,  662;  Ontario,  448. 

BRITISH  COLVMIU.V 

AUce  Arm. — The  Esperanza  mine,  which  lies  at  an  eleva- 
tion of  800  ft.  about  one  mile  north  of  town,  will  ship  ap- 

proximately 100  tons  of  ore  In  the  course  of  a  few  weeks. 
D.  Jeremlerson,  of  Vancouver,  and  associates,  are  the  present 
owners  of  the  property  and  It  Is  their  intention,  providing 
the  first  shipment  Is  a  success,  to  continue  the  work  during 
the  winter. 

H»7,<''lton. — The  Silver  Standard  mine,  which  has  been 
closed  for  some  15  months,  is  to  be  re-opened  at  once;  the 
mill  will  be  thoroughly  overhauled.  Prior  to  the  closing  of 
the  mine  a  new  tunnel  had  been  started  to  work  the  several 
orebodios  more  expeditiously,  and  in  the  driving  of  this  a 
number  of  rich  stringers  were  cut,  the  existence  of  which 
were  not  previously  known.  The  tunnel  has  been  driven 

1000   ft.  and,  besides   the   ri'-h   stringers,  three   veins   have 

been  cut.  The  objective  of  the  tunnel,  the  No.  4  vein,  is 
about  400  ft.  from  the  present  face.  W.  G.  Norrie-Lowen- 
thal  will  again  be  in  charge  of  the  property. 

Kaslo. — O.  C.  Thompson,  who  is  in  charge  of  development 
work  on  the  Utica  mine,  states  that  much  has  been  done  in 
putting  the  mine  in  shape  for  operation.  New  ore  has  been 
blocked  out  and  a  car  has  been  loaded  ready  for  shipment. 

Xelson. — W.  G.  Clark  has  developed  a  body  of  good  ore 
at  the  Cody  mine,  in  the  Slocan  district.  There  is  a  stringer 
of  clean  shipping  ore  and  a  good  body  of  milling  ore.  Clark 
is  making  arrangements  for  the  treating  of  the  second-grade 
ore  at  a  custom  mill.   The  Consolidated  M.  &  S.  Co.  has 
issued  a  circular  letter  to  the  independent  operators,  making 

the  following  amendment  to  schedule  'D';  "Settlement:  Pay- 
ment will  be  made  in  full,  shortly  after  sampling,  to  such 

shippers  as  select  the  spot  settlement  basis  for  lead.  An 
advance  payment  will  be  made  to  those  selecting  the  pooling 
system  on  the  same  basis  as  if  they  had  selected  the  spot 
lead  quotation,  but  less  25%  of  the  net  value  of  the  lead. 
In  this  case  there  will  be  an  adjustment  when  the  lead  value 

is  finally  ascertained  in  the  operation  of  the  pool".  The  new 
conditions  that  go  into  effect  on  January  1  have  been  made 
probably  with  a  view  to  diverting  a  considerable  amount  of 
ore  and  concentrate  to  Trail  that  now  is  finding  its  way  to 
the  Bunker  Hill  &  Sullivan  smelter,  at  Kellogg.  Owing  to 
recent  large  sales  the  stock  of  lead  is  said  to  be  below 
normal  and  the  stock  of  spelter  has  been  much  reduced. 
The  company  now  is  in  need  of  both  lead  and  copper  ores 
and  concentrates.  Recently  Grant  Hall  and  D.  C.  Coleman, 

of  the  C.  P.  R.,  and  a  number  of  well-known  financial  men 
visited  the  smelter.  It  is  thought  that  the  object  of  the 

visit  may  be  in  connection  with  the  erection  of  the  concen- 
rating  plant  at  the  Sullivan  mine. 

Stewart. — Heavy  snowfalls  have  stopped  almost  all  min- 
ing activity  in  the  Portland  Canal  district.  Work  continues, 

of  course,  on  the  Premier  and  such  other  properties  as  are 
well  advanced  in  development  and  have  made  preparations 

for  winter  operations.   The  aerial  tram  to  the  Silverado 
group  has  been  completed  and  a  considerable  quantity  of 
high-grade  ore  is  to  be  sacked  and  shipped. 

Viuicouver. — The  case  brought  by  the  Attorney-General 
of  British  Columbia  against  the  general  manager  and  engi- 

neer of  the  Britannia  mine  for  criminal  negligence  in  con- 
nection with  the  recent  flood,  when  36  people  lost  their 

lives,  has  been  dismissed. 

Victoria. — The  Union  Oil  Co.,  of  California,  has  pur- 
chased a  site  covering  two  acres  at  Esquimau,  and  will  spend 

$35,000   in  the  erection  of  a  storage  plant  for  its  various 

grades    of   oils.   The   Provincial    government   has   leased 
one  and  a  half  acres  of  the  old  Indian  reserve  to  the  Shell 
Oil  Co.,  which  will  proceed  to  erect  a  storage  plant  at  once. 
The  negotiations  on  behalf  of  the  company  were  conducted 
by  D.  E.  Fisher,  divisional  manager  at  Seattle. 

MEXICO 

Chihuahua. — In  the  Urique  district  William  Erritt.  of 
Hutchinson.  Kansas,  has  taken  over  the  Santa  Teresa  group 
of  silver-lead  mines,  which  consists  of  eighteen  claims.  He 
is   preparing   to   install   machinery   and    sink    shafts   with   a 

view   to   increasing   ore   production.   It    is   announced    by 
William  White  that  large  American  financial  interests  have 
acquired  the  holdings  of  the  Compania  Minera  La  Esperanza. 
The  mines  of  this  company  are  situated  in  the  western  part 
of  the  State  of  Chihuahua.     They  are  well  developed  and  in 

times  past  were  producers  of  rich  ore.   John  Johnson,  of 
Santa  Rosa,  has  started  extensive  development  work  upon 
La  Pizarra  group  of  gold,  silver,  and  lead  mines.  The  prop- 

erty consists  of  six  claims  which  are  situated  near  Morelos. 
  El  Coronel  mines,  situated  in  the  Galena  district,  were 
recently  acquired  by  John  Wells  of  Sabinal,  Texas.  He  is 
preparing  to  start  development  of  the  property. 
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Cobalt. — During  January  the  precious  metal  mines  of 
Northern  Ontario  will  distribute  a  total  of  $1,044,680  in 
dividends.  The  Nipissing  is  the  only  silver  mine  on  the  list, 
and  its  disbursement,  including  a  3%  bonus,  will  amount  to 

$360,000,  the  dividends  of  the  gold  companies  being  as  fol- 
lows: Hollinger,  |246,000;  Mclntyre,  $182,014;  Wright- 

Hargreaves,  $137,500;  Dome  Mines,  $119,166. 
Kirkland  Lake. — The  shaft  on  the  Sylvanite  is  nearing  a 

depth  of  200  ft.     The  plan  of  operations  is  to  sinii;  to  about 
400  ft.  before  carrying  on  any  extensive  lateral  work.   
Exceptionally  favorable  results  have  recently  been  obtained 
at  the  600-ft.  level  of  the  Lake  Shore,  where  the  extent  and 

richness  of  the  deposits  appear  greater  than  on  the  400-ft. 
level.  Development  work  is  far  ahead  of  milling  require- 

ments, and  a  large  tonnage  of  high-grade  ore  is  being  ac- 
cumulated in  the  stopes,  pending  an  enlargement  of  the 

mill.    The  cost  of  all  work  is  being  paid  from  current  profits. 
  At  the  Bidgood  the  vein  which  was  5  ft.  wide  on  the 

3  00-ft.  level  is  reported  to  show  a  width  of  21  ft.  at  the  400- 
ft.   level;    mineralization   is  well   maintained.   The  shaft 
of  the  Wright-Hargreaves  is  being  sunk  from  its  present 
depth  of  40  0  ft.  to  deeper  levels.  Mill-heads  are  now  aver- 

aging between  $12  and  $13  per  ton,  and  the  mill  is  treating 
over  170  tons  daily.  The  orebodies  have  been  found  to 
widen  with  depth. 

Porcupine. — The  Dome  Mines  is  negotiating  for  the  pur- 
chase of  the  Foley-O'Brien  adjoining  the  Dome  Extension 

property  on  the  north-east.  Considerable  work  was  done  on 
this  location  some  years  ago  with  little  result  but  the  geo- 

logical structure  is  regarded  as  favorable,  as  the  porphyry 
rocks  occurring  on  the  Dome  extend  into  the  property.   
The  shaft  on  the  Porcupine  Paymaster  will  be  put  down  from 
the  present  200-ft.  level  to  a  depth  of  4  00  ft.  At  that  point 
a  cross-cut  will  be  driven  across  the  orebody  98  ft.  wide  and 

a  drift  run  along  the  centre  of  the  deposit.   The  Triplex 
has  purchased  a  second-hand  20-stamp  mill.  It  is  stated  that 

the  'paystreak'  on  the  property  has  a  width  of  4  inches. 

Obituary 
Robert  L.  Jack,  for  many  years  Government  Geologist  in 

Queensland,  and  one  of  the  leading  economic  geologists  of 

the  English-speaking  world,  died  at  Sydney,  New  South 
Wales,  in  November,  at  the  age  of  76.  He  was  born  in  Scot- 

land and  went  to  Queensland  in  1872. 

Brant  H.  Engelke,  40  years  of  age,  for  a  year  past  Chief 
Electrician  to  the  United  States  Mining  Co.  at  Bingham, 
Utah,  was  instantly  killed  on  December  20  while  in  the  act  of 
repairing  an  electric  wire.  He  had  climbed  to  the  top  of  a 
pole  to  make  the  repairs,  when  the  pole  fell,  crushing 
Engelke  to  death.  He  came  to  Bingham  from  New  York, 
four  years  ago,  and  became  superintendent  of  the  Silver 
Shield  mine,  which  position  he  held  until  a  year  ago.  He  is 
survived  by  his  wife  and  three  children. 

Charles  Frederick  Jennings,  general  purchasing  agent  for 
all  companies  controlled  by  D.  C.  Jackling  and  associates, 

died  at  St.  Marks'  Hospital  in  Salt  Lake  City  on  December 
27,  following  an  operation.  He  was  born  at  Laramie,  Wy- 

oming, in  1873.  In  1890  he  was  appointed  storekeeper  for 
the  Union  Pacific  railway  at  Glenns  Ferry,  Idaho.  In  1907 
he  was  appointed  purchasing  agent  for  the  Utah  Copper  Co. 
at  Salt  Lake  City.  Four  years  ago  he  was  appointed  general 
purchasing  agent  for  that  company  and  all  other  compnies 

under  Mr.  Jackling's  general  management.  He  was  one  of 
the  most  widely  known  purchasing  agents  in  the  West.  He 
is  survived  by  his  wife,  two  sons,  and  three  daughters.  He 

leaves  a  large  circle  of  friends,  who  deeply  mourn  his  un- 
timely death. 

PEgSONALl 
The  Editor  invites  members  of  the  profession  to  send  particulars  of  their 

work  and  appointments.    The  information  is  interesting  to  our  readers. 

R.  Arthur  Thomas  was  in  Silesia  recently. 
C.  A.  Mitke  has  returned  from  South  America. 
A  Henry  Sinn,  of  Christiania,  Norway,  is  in  Paris. 
W.  Pellew-Harvey  has  returned  to  London  from  Australia. 
Ralph    S.    J.    Stokes    has    returned    to    Kimberley    from 

London. 

Robert   A.    Brjce    is    now    at    8    Wellington    street.    East 
Toronto. 

W.    H.   Johnston    is    with    the    Waihi    company    in    New 
Zealand. 

E.  L/.  Jorgensen,  of  New  York,  is  at  Ilsenburg  a  Harz,  in 
Germany. 

H.   Hardy    Smith   has    returned    from    Korea    to    Sydney, 
Australia. 

J.  E.  Bloom  has  moved  from  Brooklyn.  New  York,  to  San 
Francisco. 

Afred  de  Ropp,  Jr.,  of  Wilmington,  Delaware,  is  in  San 
Francisco. 

J.  P.  Porteus,  of  Lordsburg,  New  Mexico,  was  recently  in 
San  Francisco. 

R.  C.  Gemmell  spent  a  few  days  at  Los  Angeles  and  San 
Diego  recently. 

AVilliani  T.  McDonald,  of  the  Phelps  Dodge  Corporation,  is 
at  Los  Angeles. 

Edwin  T.  Hodge  has  returned  to   Eugene,  Oregon,   from 
Vancouver,  B.  C. 

Ezra  B.  Rider  has  moved  from  Bisbee,  Arizona,  to  Holly- 
wood, California. 

George  A.  Camphuis  has  returned  to  .\rivaca,  Arizona, 
from  Los  Angeles. 

G.  Canning  Barnard  is  leaving  Etzatlan,  Mexico,  for  South 
Africa,  by  way  of  England. 

S.  J.  Speak  is  president  elect  of  the  Institution  of  Mining 
and  Metallurgy,  in  London. 

H.  V.  Biirgard,  formerly  of  Oakland,  is  making  his  home 
now  at  Hollywood,  California. 

Franklin  AV.  Smith  has  returned  to  Bisbee  from  London. 
He  is  starting  for  Mexico  forthwith. 

R.  G.  Knickerbocker,  metallurgical  engineer,  has  returned 
from  South  Africa  to  Rolla,  Missouri. 

A.  J.  Biiudette  has  returned  to  Los  Angeles  from  a  pro- 
tracted tour  of  inspection  in  Colombia. 

Theodore  HoUingsworth  has  moved  from  Newton  Center, 
Massachusetts,  to  Glendale,  California. 

Dwight  L.  Sawj-er,  of  Salt  Lake  City,  has  become  geologist 
for  the  Minas  de  Matahambre,  in  Cuba. 

AV.  H.  Wellnian  is  now  superintendent  for  the  Metatas 
Mining  Co.,  at  Mazatlan,  Sinaloa,  Mexico. 

Moi-ton  Webber  was  recently  at  Douglas,  Arizona,  and  is 
now  in  Mexico,  with  W.  T.  Benson  as  assistant. 

J.  A.  McDougall,  of  the  mechanical  department  of  the 
Phelps  Dodge  Corporation  is  now  at  Bisbee.  Arizona. 

Arthur  Moline,  of  the  Bendigo  Amalgamated  Goldfields. 
has  returned  to  Bendigo  afteri  journeys  to  the  United  States 
and  South  Africa.  ! 

H.  A.  Tobebnann,  recently  metallurgist  at  the  Ajo  plant 
of  the  New  Cornelia  Copper  Co.,  is  now  on  the  personal  staff 

of  George  C.  Beach,  in  New  York. 
Charles  W.  Goodale  has  been  awarded  the  gold  medal  of 

the  Mining  and  Metallurgical  Society  of  America,  for  "dis- 
tinguished service  in  increasii^g  the  safety  of  men  in  mining 

and  metallurgical  operations"!,  it  will  be  presented  to  him 
at  a  meeting  of  the  society  i  to  be  held  in  New  York  on 
January  10. 
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UETAL  PRICES 

San  Frandsco.  January  3 

Aluminum-dust,  cents  per  pound    65 
Alummum  sheets,  cents  per  pound    60 

Antimony,  cents  per  pound      6.35 —  8.25 

Copper,  electrolytic,  cents  per  pound   14.75 — 15.25 
Lead,  pig,  cents  per  pound    4.95 —  5.95 
Platinum,  pure,   per  ounce    $84 
Plaunum.  10r«  iridium,  per  ounce    $95 

Zinc.  slab,  cents  per  pound    6.75 —  7.75 
ZlDC-dust.  cents  per  pound    9.50 — 10.00 

EASTERN    METAL   MARKET 

(By  wire  from  New  York) 

January  2. — Copper  is  quiet   and  strong-.     Lead  is  inactive   and  steady. 
Zinc  is  dull  but  Arm. 

SILVER 

Below  are  given  ofiicial  or  ticker  quotations  for  silver  in  the  open  market 
as  dietinpuished  Irom  the  fixed  price  obtainable  for  metal  produced,  smelted. 
and  refined  exclusively  within  the  United  States.  Under  the  terms  of  the 
Pittman  Act  such  silver  will  be  purchased  by  the  United  States  Mint  at  $1 

per  ounce,  subject  to  certain  small  charges  which  vary  slightly  but  amount 
to  approximately  three-eighths  of  one  cent.  The  equivalent  of  dollar  silver 
(loco  fine)  In  British  currency  is  46.65  pence  per  ounce  (925  fine),  calcu- 

lated at  the  normal  rate  of  exchange. 

ZINC 

Date 
Dec. 

Jan. 

New  York 
cents 

27      64.75 
28      05.00 
29      65.00 

30.  .  .•      64.75 
31     64.62 
1  Sunday 
2  Holiday 

London 

pence HoUday 
.35.12 
35.13 
34.75 
34.62 

Average  week  ending 

Cents 
Nov.    21      68.54 

••       28      67.55 
Dec.       5      67.27 

"       12      65.46 
•'      19      66.08 
••      26      65.50 

Jan.       2      64.83 

Jan. 
Feb. 

1919 
.101.12 
.101.12 

Mch   101  12 
Apr   101.12 
May      107.23 
June      110.50 

1920 
132.77 
131.27 
125.70 
119.56 
102.69 
90.84 

Monthly  averages 
1921 

65,05 
59.55 
58.08 

59.33 
59.90 
58.51 

July 
Aug 

Sept. 
Oct. 

Nov. 
Dec. 

1919 
.100.36 
.111.35 
.113  93 
.119.10 
.127,57 
.131.92 

1920 
92.04 96.23 

93.66 
83.48 
77.73 

64.78 

Pence 

38  33 
37.85 37.35 

35.44 
35.60 
35.35 
34.90 

1921 

59.99 
61. ,59 
66.33 71.00 

68.24 

65.76 

COPPER 

Prices  of  electrolytic.  In  cents  per  pound. 
Date 
Dec.      27   13.62       Nov. 

28   13.0: 
29   13.62       Dee. 
.30   13.62 
31   13.62 

Jan.         1  Sunday 
2  HoUday 

Average  week  ending 

Jan. 
Feb. 
Mch. 
Apr. 

1919 
.  .20  43 
.  .17.34 
.  .  15.05 
.15  23 

May      15.91 
June      17.63 

Lead  Is  quoted  in 
Date 

1030 
19,25 
10.05 
18.49 
19.23 
19.05 
19.00 

Jan. 

Monthly  averages 
1921 

21   
28   
5   

  13.19 

  13.35 
  13  39 12     13.46 

19   
26   

  13.58 
  13.62 
  13.62 

12.94 
12.84 
12.20 
12.50 
12.74 
12.83 

1919 
July      20.82 
Aug   22.51 
Sept   22.10 
Oct   21.66 
Nov   20.45 
Dec   18.55 

1930 
19.00 
19.00 
18.75 
16.53 
14.63 
13.18 

1921 
12.46 
11.71 
12.03 
12  66 

13.07 

13.54 
LEAD 

cents  per.  pound.  New  York  delivery. 

27. 
28. 

20 .30. 
31. 
1 

4.70 

4.70 4.70 

4.70 
4.70 

Jrin. 

Fob 
Mch.  . 
Apr,  . 
May  . 
June       5.32 

Sunday 
Holiday 

1019 
.  .    5.60 
..    ft  13 
.  .    5.24 

5  05 
ti04 

Nov. 

Dec. 

Jan. 

Average  week  ending 
al   
28        4.70 

  4  70 5            4  70 
12   

     4  70 19   
...               4  70 

2B   

4  70 

2   
     4.70 

Monthly  averages 
1020 885 

888 
9.22 

8.78 
8.55 
8.43 

1021 
4.96 

4  54 
4.06 
4.33 
5.01 

4.57 

1919 
July         5.53 
Aug   5.78 
Sept   6.03 
Oct   6.40 
Nov   6,76 Dec. 

.12 

1930 
8.03 
9.03 

808 
7.28 6.37 4.76 

1921 4.75 
4.40 
4.61 
4.70 4.70 4.70 

TIN 

Prices  In  New  York.  In  cents  per  pound. 
Monthly  averages 

1919        1020        1021 
Jan   71.50        62  74         35.04 
Feb   72  44        50  87        32.18 
Mch   72  50        61.02        28.87 
Apr   72.50        63.17        .30.36 
May       72.50        54  00        .33.50 
;  jne      71.83        48,33        29.39 

1010 
July       70.11 
Aug   62.20 
Sept   65.79 

Oct   54.8" Not   54.17 
Dec   64.04 

1920 
1921 

40  29 
27.09 47.60 20  35 

44  43 26.70 
4047 

27.70 
.36.97 28.93 

34.12 

Zinc  is  quoted  as 
in  cents  per  pound. 

Date 
Deo.       27   

spelter. standarc 

.  .    5  17 

Wester 

Nov. 

Dec. 

Jan. average July 

Aug. 

Sept. 

Oct. Nov. 

Dec. 

ILVER 

n  brands.  New  York  de 

Average  week  ending 
21   
28   

5.  . 

livery, 

.   5.18 

28   

29   
30   
31   
1  Sunday 

2  Holiday 

1919 

     7.44 
     6.71 
     6.53 
     6.49 
     6.43 
     6.91 

1930 9.56 

9  15 
8.93 8,76 

8,07 7.92 

.  .    5.15 

.  .    5.15 

.  .    5.20 

.  .    5.20 

Monthly 

1921 

5.86 

5. 34 

5.19 

5.33 5,37 4,96 

QUICKC 

.    5.14 

.    5  23 

Jan. 

13.  . 19.. 

26.. 

.    5.31 

.    5.19 

.    5.23 .    5  17 

Jan. Feb. 

Mch. Apr. 
May 

June 

B 

1919         1930 
.    7.78          8.18 
.    7.81           8.31 
.    7.57           7.84 
.    7.82          7.50 

.    8.12          6.78 

.    8.69          6.03 

1921 
4,41 
4.69 
4.74 

5  09 
5.18 

5.24 

The  primary  market  for  quicksilver  is  San  Francisco.  California  being 
the  largest  producer.  The  price  is  fixed  in  the  open  market,  according  to 
quantity.     Prices,  in  dollars  per  flask  of  75  pounds. 
Date  I    Dec.       20   52.00 

Dec  6   46.00  '•        27   48  00 
13   52.00    I    Jan.         3   50.00 

Monthly  averages 

1921    I  1919 1919 
Jan   103.75 
Feb   90.00 
Mch   72.80 
Apr   73,13 
May         84.80 
June         94.40 

1920 

89.00 
81.00 
87  00 

100,00 
87.00 
85.00 

50.00 
48.75 
45.88 46.00 

50.00 49.50 

July       100.00 
Aug   103.00 
Sept   102.60 
Oct   86.00 
Nov   78.00 
Dec   95.00 

1920 

88.00 85.00 

75,00 71.00 56,00 

52.50 

1931 

47.75 47.50 
47.50 
46.35 

40.40 
49.50 

REVIEW  OF  r.  S.  FOREIGN  TR.VDE  IN  1931 

Foreign  trade  figures  of  the  United  States  in  the  calendar  year  1921  show 
a  heavy  reduction  in  the  stated  value  of  the  merchandise  entering  and 

leaving  the  country.  In  no  single  year  in  the  historj-  of  our  foreign  trade, 
says  the  'Trade  Record'  of  the  N.ilional  City  Bank  of  New  York,  have  the 
official  figures  shown  such  a  percentage  of  reduction.  The  total  foreign 
trade  of  the  country,  imports  anil  exports  combined,  stood  at  13i{;  billion 
dollars  in  the  calend.ar  year  1920.  the  highest  total  ever  readied,  and  11 
months  figures,  ending  with  November  1921.  justify  the  assertion  that  the 

total  for  the  full  .year  just  ending  will  not  exceed  87.000.000.000.  .-uid  will 
probalily  fall  a  little  below  that  total,  as  against  13  Vi  billion  dollars  one 
year  earlier. 

The  reduction  in  the  total  value  of  the  merch.andise  entering  and  leaving 

the  counli-y  in  1931  will  be  about  48^^:  in  imiiorts  the  reduction  will  be 
approximately  53%  and  in  exports  45c;-.  This  f.-illing  off  in  the  v.alue  of 
the  foreign  trade  in  1921.  when  compared  with  1920.  extends  to  every  great 

group  of  articles,  both  in  imports  and  exports.  Raw  manufacturing  ma- 
terial imported  shows  a  falling  off  of  about  53%  in  total  value,  foodstuffs 

63%,  and  m.anufactures  43%.  these  figures  being,  of  course,  in  very  round 
terms,  the  smaller  reduction  in  manufactures  being  due  to  the  fact  that  im- 

porters are  bringing  in  large  quantities  of  manufactures  in  anticipation  of  a 
higher  tariff.  On  the  export  side,  manuf.acturing  material  shows  a  fall  of 
48%.  foodstuffs  33%.  and  manufactures  51%,  these  figures  as  to  exports 
being  also  necessarily  in  very  round  terms. 

Considering  the  trade  of  the  country  with  the  grand  divisions,  imports 
from  Europe  show  a  fall  of  38%.  from  North  America  54%.  from  South 

America  64%,  ,-ind  from  Asia  and  Oceani.a  58%.  E.\-ports  to  Europe  show  a 
decline  of  45%.  to  North  America  40%.  to  South  America  56%.  and  to  Asia 
and  Oceani.a  .39%. 

The  gener.al  causes  of  this  tremendous  decline  in  the  value  of  every  group 
of  articles  imported  or  exported  and  also  .a  retluction  in  the  trade  with  every 

gr.-uul  division  of  the  world,  lie  primaril.v  in  the  fact  that  the  prices  per 
unit  of  quantity  .-ire.  in  most  of  the  important  articles,  less  tli.an  half  those 
of  a  year  ago  and  that,  in  many  instances,  a  given  quantity  of  merchandise 
being  now  imported  is  value<l  at  less  than  half  th.at  at  the  same  date  last 
year.  Our  biggest  imports  are.  of  course,  in  manufacturing  materials — 
India  rubber,  hides  anil  skins,  wool,  raw  silk,  raw  cotton,  fibres,  and  tin. 
The  rubber  imported  in  October  1921  entered  at  14c.  per  pound,  against  37c. 
in  the  same  month  of  last  year;  cattle  hides  ;it  lOMiC.  per  pound,  against 

22c.:  carding  w-ool  at  14c.  per  pound,  against  40c.  a  year  ago.  The  falling 
off  in  v.alues  of  the  principal  articles  exported  is  eqiually  striking  and  an 
equally  important  f.actor  in  the  causes  of  the  decline,  wheat,  for  example, 
exported  in  November  going  at  81. 18  per  bushel,  as  against  S2.60  in  No- 

vember of  last  ye.-ir. 
Of  course,  atlds  the  bank's  st.atement.  these  big  reductions  in  the  values 

per  imit  of  quantity  of  the  articles  imported  and  exported  are  not  the  only 
causes  of  the  big  falling  off.  for  there  are  many  actual  reductions  in  qu.an- 
tities.  and  this  is  due  to  the  decreased  purchasing  power  of  our  own  farm- 

ers and  wage-earners  and  also  to  the  big  reduction  in  the  imports  of  the 
countries  to  which  our  exports  are  sent. 

MONEY   .4ND   EXCHANGE 

Foreign  quotations  on  January  .3  are  as  follows: 
Sterling,  dollars:  Cable        4.21 

Demand        4.21  i4 
Franc,  cents:  Cable        8.08 

Demand        8.10 
Lira,  cents:  Demand        4.30 
Mark,   cent:       0.58 
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Eastern  Metal  Market 
New  York,  December  28. 

An  optimistic  tone  pervades  all  the  markets  as  the  year 
draws  to  an  end  and  the  price-trend  in  nearly  all  of  them  is 
firm  to  higher. 

Buying  of  copper  has  slackened  but  the  volume  of  in- 
quiries is  good.     Prices  are  very  firm. 

The  tin  market  is  temporarily  inactive  with  prices  slightly 
lower  at  firm  unchanged  prices. 

Demand  for  lead  is  quiet  and  steady  at  firm  unchanged 
prices. 

Buying  of  zinc  is  very  light  and  prices  are  a  little  easier. 

IRON  AND   STEEli 

Encouraging  activity  in  pig-iron  in  several  centres  marks 
the  end  of  the  year.  In  steel,  there  is  reduced  demand,  ac- 

counted for  by  deferring  of  deliveries  until  after  January  1. 

The  buying  of  pig-iron  has  been  at  the  expense  of  prices,  but 
so  far  as  that  goes  the  year-end  shows  an  average  for  steel 
prices,  not  merely  the  lowest  of  the  year  but  lower  than  at 
any  time  since  January  1916. 

The  new  year  is  promising,  says  'The  Iron  Age',  at  the  out- 
set chiefly  in  continued  activity  in  construction  lines  and  also 

in  a  sustained  demand  for  pipe  and  tin  plate.  By  January 

15  a  definite  betterment  in  mill-operations  is  expected. 
Operations  generally  now  average  not  over  30%. 

The  composite  price  for  finished  steel  is  now  2.062c.  per 

pound.  The  pig-iron  figure,  $18.68,  is  lower  than  any  other 
for  the  year,  with  the  sole  exception  of  that  ($lS.51i)  for 
August  9.  These  two  figures  are  the  lowest  since  September 
1916. 

COPPER 

Actual  business,  as  the  year  closes,  is  light  but  the  volume 
of  inquiry  keeps  up  and  the  strength  of  the  market  is  pro- 

nounced. Optimism  prevails  and  prices,  while  unchanged, 
are  decidedly  firm.  The  chief  feature  is  the  prospect  of  a 
scarcity  of  metal  developing,  should  the  rate  of  demand  keep 
up  which  has  characterized  recent  weeks.  Mining  operations 
have  not  been  over  40%  of  capacity  for  the  greater  part  of 
the  year  and  though  preparations  for  more  active  mining  are 
under  way  it  will  consume  considerable  time  before  the 
effect  in  output  is  appreciable.  Prices  are  unchanged  for 
electrolytic  copper  at  13.87Jc.,  delivered,  or  13.62ic.,  New 
York  or  refinery,  for  early  delivery  with  first  quarter  at  14c., 
delivered,  or  13.75c.  refinery.  Some  producers  are  out  of 
the  market  at  these  levels.  Foreign  business  continues  in 
satisfactory  volume. 

TIN 

There  has  been  almost  an  entire  absence  of  business  the 
past  week,  with  dealers  and  consumers  doing  no  buying. 
Some  dealers  have  been  making  offerings  at  prices  under  the 
market,  but  their  object  has  been  clouded  in  doubt  as  no 
sales  resulted,  buyers  not  being  eager  to  accept  any  offerings 
of  any  kind.  The  London  market  has  been  closed  from 
Friday  to  Tuesday,  inclusive.  Spot  Straits  tin  yesterday  was 
quoted  largely  nominal  at  32.75c.,  New  York,  having  de- 

clined from  3  3c.  a  week  ago.  Arrivals  thus  far  this  month 
have  been  3635  tons  with  4765  tons  afioat.  The  London 
market  on  Friday  was  but  slightly  under  the  prices  prevail- 

ing a  week  ago. 
LEAD 

Demand  continues  fully  equal  to  consumption  and  no 
weakness  in  the  market  is  anywhere  perceptible.  Prices  are 
firm  at  4.70  to  4.75c.,  New  York,  and  4.35  to  4.40c.,  St. 
Louis,  in  the  outside  market,  with  the  leading  producer  still 
quoting  4.70c.,  New  York  and  St.  Louis.  Demand  for 
January  delivery  is  larger  than  normal  at  this  time.     It  is 

quite  generally  expected  that  export  business  with  Europe 
may  develop  early  next  year. 

ZINC 

Prime  Western  for  early  or  30-day  delivery  is  slightly 
easier,  due  to  light  offerings  of  one  or  two  weak  holders,  but 
the  volume  obtainable  is  small.  This  makes  the  market 
about  4.821c.,  St.  Louis,  or  5.17|c.,  New  York,  with  first 
quarter  about  4.95  to  5c.,  St.  Louis,  or  5.30  to  5.35c.,  New 
York.  Producers  are  not  pressing  for  sales,  but  are  adopting 
a  waiting  attitude,  some  not  selling  at  all  except  to  regular 
customers.  There  are  indications  of  exports  to  England 

developing,  due  partly  to  increased  expansion  there  in  gal- 
vanized-sheet  making,  particularly  for  export. 

ANTEMOXY 

In  a  very  dull  market  prices  are  unchanged  at  4.50c.,  New 
York,  duty  paid,  for  wholesale  lots  for  early  delivery. 

ALUMINUM 

While  the  leading  producer  continues  to  quote  virgin 
metal,  98  to  99%  pure,  in  wholesale  lots  for  early  delivery 
at  19c.  f.o.b.  plant,  it  is  generally  understood  to  be  meeting 
the  quotations  of  importers  of  17  to  ISc,  New  York,  for  the 
small  business  offered. 

ORES 

Tungsten:  No  change  is  recorded  and  the  market  con- 
tinues inactive  and  nominal  at  $2  per  unit  and  higher,  de- 

pending on  the  grade  of  ore  and  the  quantity  and  delivery. 
Molybdenum:  Quotations  continue  nominal  at  45  to  50c. 

per  pound  of  MoS^  in  regular  concentrates  containing  85% 
MoS;. 

Manganese:  No  interest  from  consumers  is  reported  and 
quotations  remain  nominal  at  20c.  per  unit,  seaboard. 

Chrome:  Stocks  are  ample  and  there  is  therefore  no  de- 
mand from  consumers.  Nominal  quotations  are  $20  to  $28 

per  net  ton,  c.i.f.  Atlantic  ports,  depending  on  the  grade,  etc. 

FERRO-ALLOYS 

Ferro-manganese:  Actual  sales  in  the  past  week  have  been 
confined  to  carload  lots  at  $58.35,  seaboard.  The  inquiries 
last  week  of  about  6  00  tons  have  not  resulted  in  orders,  so 
far  as  ascertainable. 

Spiegelelsen :  Sales  of  small  lots  are  reported  at  prevail- 
ing quotations  of  $26,  furnace,  for  the  20%  grade.  In- 

quiry is  light. 
Feri-o-tungsten:  There  is  no  business  reported  and  prices 

are  nominal  at  40  to  45c.  per  pound  of  contained  tungsten  in 
the  domestic  alloy.  The  foreign  product  is  quoted  at  50c., 
seaboard. 

Ferro-silicon :  The  50%  alloy  is  available  at  $55  to  $5  7 
per  ton,  delivered,  with  moderate  sales  reported.  Buyers  are 
ordering  small  lots  only  as  they  need  them. 

Ferro-chromium :  Standard  American  alloy  is  quoted  at 
11  to  14c.  per  pound,  delivered,  depending  on  the  grade  and 
composition.     There  is  no  demand. 

Harry  H.  Smith,  of  Tulsa,  Oklahoma,  representing  the 
Mid-Continent  Oil  and  Gas  Association  and  the  National  As- 

sociation of  Independent  Oil  Producers,  asked  the  Senate 
Finance  Committee  to  put  a  duty  on  crude  and  refined  oil  to 
protect  the  industry  in  this  country.  He  said  that  many 
large  deposits  of  oil  in  Mexico  and  South  America  would  be 
developed  in  the  next  few  years.  At  present  the  principal 
importations  come  from  Mexico,  where  the  cost  of  production 
is  $1  per  barrel  less  than  here.  He  said  that  there  were 

one  million  persons  employed  in  producing  oil  in  this  coun- 
try and  over  $3,000,000,000  was  invested. 
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Current  Prices  of  Commodities 
The  figures  given  on  this  page  represent  the  regular  cur- 

rent price,  at  the  time  of  our  going  to  press,  to  industrial 
buyers  of  standard  commodities  in  small  wholesale  lots  on 
San  Francisco  Bay.  They  should  not  be  construed  as  being 
quotations  nor  as  being  either  the  lowest  or  the  highest 
price;  they  are  given  rather  as  a  guide  by  which  to  follow 
the  trend  of  the  market  or  to  estimate  the  approximate  cost 
of  materials  and  supplies. 

CHE^nCALS  AND  ASSAYERS*  SUPPLIES 

Acid,  sulphuric,  eom'l  06',  in  drums,  per  100  lb   1.00  to  1.50 
  carboys  "    2.00  to  3.75 

C.  P..  9-Ib.  bottles,  in  barrels,  per  pound    0.23% 
bulk,  in  carboys,  per  pound    0.18% 

"    mnriatic.  com'I.  in  carboys,  per  100  lb   2.25  to  3.25 
"  "        C.  P..  6-lb.  bottles,  in  barrels,  per  pound    0.28% 
"  ••  "       bulk,   in  carboys,  per  pound    0.22% 
•'    nitric.  com'I.  in  carboys,  per  100  lb   V.25  to  8.25 
"        "      C.  P..  7-lb.  bottles,  in  barrels,  per  pouud    0.38 
"        '•  *•      bulk,  in  carboys,  per  pound    0.27?4 

Arfolfl.  ETound.  in  barrels,   per  pound    0.14 
Borax,  cryst.  and  cone,  bagrs.  per  100  lb   5-25  to  6.00 

powdered,   in  barrels  "           5.50  to  6.50 
"        rlass.  STOund.  30  mesh,  cases,  tin  lined,  per  100  lb.  16.50  to  17.50 

Bone  ash.  60  to  SO  mesh,  in  barrels,  per  100  lb          8.50 
Cyanide,  nodiura.  96  to  98^c.  1001b.  drums,  per  pound   27  to  37 
Lead  acetate,  brown,  broken  casks,  per  100  lb        16.00 

white  *•  "  "         19  00 
crystals,    per    pound          0.20 

"     C.  P..  lest.,  granulated,  per  100  lb        17.50 
sheet,  per  100  lb        14.60 

Litharge.  C.  P..  silver-free,  per  100  lb        15.50 
com'I.    per   100    lb        12.60 

Maniranese  oxide,  bulk,  imported  in  barrels,  per  lb          0.08  ̂ i 
Manganese  di>oxlde.  bulk.  Caucasian    (85%  MnOg,  —  %%  Fe).  In 

casks,  per  ton          60.00 

Potassium  nitrate,  double  ref'd..  small  cryst.,  in  barrels,  per  pound       0.14% 
"  *'  "  pranular  "  "  0.15 

"  "  *•  '*  powdered  "  **  0.17% 
"       carbonate,  calcined,  in  barrel  lots,  per  lb   0.09  to  0.12 
"       permanganate,  in  drums,  per  pound          0.40 

Silica,  powdered,  in  bag's,  per  pound          0.03 
Soda,  carbonate  of  (ash),  in  sacks,  per  100  lb   2.50  to  3.00 

in  barrels  "        3  00  to  3.50 
bicarbonate  of  "  "        2.75  to  3.50 
caustic,  ground.  98%       "  *'        5.25  to  6.00 

solid         "  "  "        4.30  to  4.75 
EUECTRICAL  SCTPLIES 

Armored  copper  cable,  size  8,  BXL  3.  lead  and  armor.  100-ft.  lots 
per  1000  ft      700.00 

Armored  copper  cable,  size  8.  BX  3.  armor.  100-ft.  lots,  per  1000  ft.  375.00 
Conduit,  galvanized  iron,    *4  -in.,   per  100  ft        10.35 
"  '*  "      2-in.  "         32,55 

Copper  win,  size  0.  bare.  200  to  1000-lb.  lots,  per  100  lb        18.70 
"     10.  triple-braid,  weather-proof,  coillots.  per  100  lb.      21.00 

*'        "      14.   single-braid,   rubber -cove  red      "      per   1000   ft.        7.80 
InsulatorB.  glass  for  telephone.  No.  9  pony,  per  1000        86.50 

power.   No.    14.   per  1000      103.00 
porcelain,  6600  v..  No.  44.  per  100        19.30 

Porcelain  knobs.  No.  5%.  lOd.  'nailif.  per  1000        26.40 
  '     eolid,    per    1000        20.20 

"3%      "  "         69.20 
tube*.  5/16  by  3-in.        "                  9.06 
"  %      •*  e-in.  '•         38,15 

Sodcet*.  weatherproof,  molded.  No.  60.666,   per  100        27  00 
Telephone  wire.  Iron,  size  12,  half-mile  lota,  per  100  lb          8.76 
EXPLOSIVES 

Blaatlng-cttpB.  No.  6.  In  lots  of  5000.  per  1000        17.06 
eleclrtc,  eft..  No,  6.  in  lots  of  1000.  per  box  of  100.         8  73 

Blasting-powder.  "B"  soda.  In  lOOkeg  lots,  per  keg  of  25  lb          2.10 
Dynamite,  nltro-glycerlne,  40%,  In  ton  lota,  per  100  lb        19.00 

gelatine  "  •*  "         19.00 
"  ammonia  *'  "  "         18.00 

Fase.  common,  in  case  lots,  per  1000  ft          7.22 

"    waterproof,  triple  tape.  In  case  lots,  per  1000  ft          9.01 
FrKL-H 
Coal.  Utah  steam.  $3.50  at  mine,  plus  S7.25  freight  to  California 

terminal  points,  in  carload  lots,  per  ton        10.75 

Coal,  blarkflmith's.  In  carlo;.!  lots,  per  ton        21.00 
in   small   lots,    per   ton        24.00 

Coke.  In  carload  lots,  per  ton        25.00 
Facr  oil.  per  barrel          1,50 
Diesel   nil.   per  gallon          0.06 

Dlntlllntc        '■  '•              0.10% 
Oasotlne         "  '•              0,22  % 
HARDWARE 

Antl-frictlon   metal,   per  pound          0.16 
Babbitt,  genuine  "                  0.42% 
Brass  sheet*,  half-h.ird  and  soft,  per  pound          0.24% 
Dnll-steel.  hollow,  flrsl  grade.  In  ton  lots,  per  pound          0.18 

«o»d  '■  "  "                0.11 
Ki«h-pla(e  bolU.  S  by  2-in..  per  100  lb          7  90 

Kails  and  spikes  (20d  to  60d  base),  per  keg    4.50 
Nuts,  hot  pressed,   %-in.,  hexagonal,  per  100  lb    9.45 

cold  punched                    "                        "             11.25 
Picks,  mining.  51b.,  per  dozen    ]*^  00 
Shovels,  carbon  steel.  No.  2,  long  handles,  per  dozen    15,00 
Track  spikes,   %   by  4-in..  per  100  lb    4.05 
HEA\^  STEEL  AND  PIPE 

Bar  steel,  soft,  per  100  lb    3  -"jO 
Rails,  steel.  16-lb..  per  100  lb   ;    3.69 
Reinforcing--8teel.  per  100  lb    3.50 
Sheets,  corrugated,  galvanized  iron.  26-gauge.  per  100  lb    6.40 

flat                        ••               •'              "                      "            6.30 
"          flat,  black  iron                                 "                      "            5.65 

Structural  T's.  channels,   angles,   and  beams               '*            3.60 
A  deduction  of  15c.  per  100  lb.  is  made  on  the  above  when 
purchased   in   carload    lots. 

Bars,  steel,  square,  cold-rolled,  per  100  lb    6.25 
Pipe,  wrought-iron.  black,  standard.  1%-in.,  per  100  ft    12.40 

"               "            galvanized        "                                     "             15.70 
"                black              '•          4-in.                    "             52.46 

"              "                  "  extra  strong     "                      *'            95.25 
Shafting,  cold-rolled   (2  U    to  3-in.  base)                     "             4.90 
HOISTING-ROPE 

Discounts  for  delivery  from  Pacific  Coast  stocks  are:  cast-steel. 
22%%:  extra  strong  cast-steel.  30%;  plow-steel.  35%:  blue-centre 
steel.  20%.  The  following  illustrations  indicate  the  net  price  for 
each  kind  of  rope,  in  standard,  6-strand.  19-wire.  1-in.  rope. 
Blue-centre  rope,  per  foot    0.40 
Cast-steel  rope,   per   foot    0.24 

"              "     extra    strong,    per    foot    0.26 
Plow-steel  rope,  per  foot    0.28 
LUaiBER 

The  figures  given   are  subject  to   variation,   depending  upon  the 
size  and  length.     A  charge  for  cartage  is  also  to  be  added.     Prices 
are  furnished  by  Van  Arsdale.  Harris  Co. 
Fir.   No.   2   clear  and  better.   1   to   2  in.  thick,   up  to   16  in.   wide. 

per  thousand   feet    (M)        75.00 
Fir.  common,  base  price,  per  M    28.00 
Fir.  common.  6  by  6-in.  up  to  12  by  12-in..  per  M    34.00 
Redwood,  rough  merchantable,  I  to  4  in.  thick,  per  M   45.00  and  60.00 

"          clear.  1  to  2  in.  thick,  up  to  12  in.  wide,  per  M    90.00 
Spruce.  'B'  and  better,  1  to  2  in.  thick,  up  to  16  in.  wide,  per  M.  .  .  80.00 
Sugar-pine.  No.  1  and  2  clear,  2  in.  thick,  up  to  16  in.  wide,  per  M.  200.00 
White  pine  "  "  '*  "  150.00 
MISCELLANEOUS 

Air-hose,  1-in.,  5-ply.  plain,  per  foot   0.4S  to  0.65 
Candles,   'Granite'  mining.   6-16-40,   10-case  lots,  per  case    6.10 
Carbide,  in  100-lb    cans,  per  can    7.75 
Cotton  waste,  beat  grade,  per  100  lb    14.50 
Diamonds  for  drilling,  according  to  size,  per  carat   50.00  to  75.00 
Manila  rope,   grade   1,   per  pound    0.17 

*'           "      2    (standard),  per  pound    0.16 
Packing,    flax,    per   pound   033  to  0.85 

sheet  •'          0.25  to  1.00 
'*       steam  or  water,  first  grade,  per  pound    .  0.90 

Silex  hning.  crated,  per  long  ton    41.00 
Tube-mill  pebbles.  Danish,  selected    (in  bags),  per  long  ton    32.00 
Zinc-dust,  in  250-lb.  boxes,  ner  100  lb    9.50 

sheet,  30  in.  by  84  in..  No.  9  gauge,  in  ton  lots,  per  100  lb.  .  .  13.50 
PORTLAND   CEMENT,   LIME,   ETC. 
Fire-brick,  clay,  per  1000.  in  carload  lots.  Livermore  Star  Brand.  .  55.75 
Fire-clay,  in  bags,  per  Ion    18.00 
Lime.  lump.  In  barrels,  per  barrel  of  180  lb    2.65 
Portland  cement,  in  bags,  per  b;irrel  of  380  lb    3.94 

Allowance  of  15c.  for  bags  returned  in  good  condition. 
Portland  cement,  in  barrels,  per  barrel  of  400  lb    4.54 

A  deduction  of  50c.  per  barrel  is  made  on  lime  and  cement 
when   sold   in   carload   lots. 

ORES   AND   MINERALS 
The  following  prices  represent  approximately  what  can  be  obtained  for  the 

products  indicated  delivered  at  points  on  San  Francisco  Bay.  These,  of 

course,   vai*y   widely   with   the  grade  and   purity  of  the  ores.      The  present 
stagnant   condition    of   the    market   makes   many   of   the   quotations  purely 
nominal:  moai  of  the  ores  can  be  purchased  at  these  prices,  but  it  should 
be  understood  that  it  is  not  ea.sy  for  the  producer  to  market  them  at  this 

time. 
Antimony  ore.  approximately  free  of  lead  and  arsenic,  not  lees 

than  50%  Sb.  per  %           60c. 
Asbestos   (crysotile),  according  to  length  of  fibre,  per  ton.  .  .  .520  to  $2500 
Barite.  white  and  free  of  iron   (crude),  per  ton        5  to  10 
Bismuth  ore.  not  less  than  20%  Bi,  per  %  Bi      10  to  15 
Feldspar,  crude,  lump,  free  of  iron,  per  ton        5  to  10 

Fluorspar.  S.'%  calcium  fluoride,  per  ton      15  to  20 
Fuller's  earth,  ground  to  pass  80-mesh.  per  ton        5  to  10 
Graphite,    powdered,    per    pound      3c.   to  6c. 
Magnesite.   calcined,   per  ton      25  to  35 
Manganese  ore.  loss  than  0.75%  Fe;  less  than  67c  SiO-.  per  ton  20  to  25 
Mica,  according  to  size,  clearness,  and  cleavage,  per  pound...      1   to  8 
Molybdenite,  not  less  than  35%.  free  of  copper,  per  %  MoS^.  .      8  to  12 
Ochre,  according  to  strength,  crude,  per  ton        8  to  15 
Sulphur.  99.5%  pure,  only  trace  of  As  and  Se.  per  ton      15  to  18 
Talc,   ground,   commercial,  per  ton      24   to  26 
Tin  ore,  not  less  than  60%  Sn.  per  %  Sn        4  to  6 
Tuns-Rteu  otb.  oot  l&a^  Oloxi  Ha<%,  W0|.  per  %  WOs   2.75  to  3.00 
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SOVIET  Russia  is  to  be  commended  for  the  bold  step, 

recently  taken  by  the  Peoples  Commissars,  providing 

for  the  legalization  of  metric  measures  in  that  eoimtry. 

From  consiilar  sources  it  is  learned  that  the  law  provides 

that,  after  1923,  the  metric  system  of  weights  and  meas- 
ures must  be  adopted  throughout  soviet  Russia.  As  with 

the  introduction  of  decimal  coinage  into  the  United 

States,  the  first  step  in  making  such  a  reform  appears  to 

be  drastic  ;  but  after  a  few  years  the  change  is  recognized 

as  one  that  is  indispensable  to  national  progress. 

T  TNSECURED  paper  currenc.y  invariably  causes  an  in- 

^  terruption  to  international  commerce.  The  Govera- 
ment  currency  notes  of  Great  Britain  are  not  exchange- 

able on  demand  for  gold ;  conseciuently,  the  recent  reduc- 
tion of  the  amount  in  circulation  was  doubtless  a  factor 

that  affected  favorably  the  rate  of  exchange  between 

London  and  New  York.  The  present  rate  of  $-1.20  is  in 
marked  contrast  to  that  of  January  1921,  when  the  paper 

pound  was  worth  only  $3.53.  The  improvement  has  been 

gradual  and  steady,  and  has  continued  in  spite  of  the  re- 

cent importation  into  Great  Britain  of  large  quantities  of 

grain  and  cotton  from  the  United  States.  The  increasing 

stability  of  exchange  quotations  across  the  Atlantic  is 
significant,  and  will  do  much  to  restore  confidence  in  the 

expectation  of  a  resumption  of  normal  exportation. 

A  DECISION  adopted  at  the  tliird  session  of  the  Inter- 

•^*-  national  Labor  Conference  of  the  League  of  Nations, 
recently  held  at  Geneva,  that  the  use  of  white  lead  for 

interior  painting  shall  be  prohibited  after  the  lapse  of 
six  years,  indicates  a  somewhat  mistaken  view  as  to  the 

cause  of  sickness  among  artisans  engaged  in  such  work. 
However,  indoor  artists  are  still  to  be  allowed  to  continue 

their  professional  work  without  interference  as  to  the 

I'omposition  of  the  pigments  they  may  use,  and  a  few 
.other  concessions  have  been  granted.  It  appears  that, 

after  the  lapse  of  the  stipulated  period,  no  persons  under 

18  years  of  age  will  be  permitted  to  use  an  industrial 

paint  containing  white  lead  or  lead  sulphate,  unless  he  or 

she  be  an  apprentice.  The  explanation  of  this  ruling  is 

not  clear.  If  lead  paint  be  harmful,  why  should  appren- 

tices be  exposed  to  its  ill  effects  ?  After  January  1,  1924, 

no  paints  containing  lead  can  be  mixed  from  dry  in- 

gredients by  the  painters;  measures  are  to  be  taken  to 

minimize  the  ill  effects  arising  from  a  lack  of  care  in  the 

use  of  spraying  apparatus;  and  the  danger  of  inhalation 

of  the  dust  that  is  disseminated  during  the  process  of 

'nibbing  down'  old  paint  must  be  obviated  by  protective 
measures.  These  recommendations  are  sound  and  log- 

ical ;  had  their  significance  been  anticipated  by  the  intro- 

duction of  preventive  mea.sures  in  the  past,  no  need  would 

arise  now  for  the  drastic  proposals  made  by  the  Labor 

Conference  in  regard  to  the  abolition  of  the  use,  for  in- 

terior painting,  of  pigments  containing  lead. 

'T^IIE  annual  demand  note  for  the  $15  yearly  dues  from 

-*-  members  of  the  Institute  states  that  $5  is  to  be  ap- 

plied as  a  subscription  to  the  magazine  'Mining  &  ]Metal- 

lurgy',  and  that  this  represents  a  nominal  division  of  the 
receipts  to  comply  with  post-office  regulations.  It  is  inter- 

esting to  learn  that  a  nominal  'value'  has  been  assigned  to 
that  publication,  and  that  it  averages  about  40  cents  per 

copy ;  we  wonder  how  many  members  would  prefer  to 

forego  the  privilege  of  supporting  the  Institute's  new  ex- 
cursion into  the  publishing  business  if  by  so  doing  their 

dues  were  reduced  to  the  extent  of  $5  per  annum.  L'n- 
fortunately  for  them  they  have  no  choice.  The  publica- 

tion was  wished  upon  them  by  the  authorities  at  head- 
quarters; and  they  now  read  that  the  subscription  is 

obligatoi\y.  The  idea  of  a  "subscription"  being  "olilig- 

atory"  is  strange;  it  has  a  touch  of  caustic  humor;  tlu- 
sentiment  underlying  the  intimation  indicates  the  lack  of 

a  desire  to  study  the  wishes  of  members  or  to  respect  the 

position  the  technical  press  has  won  for  itself  after  many 

years  of  endeavor. 

PROPAGANDISTS  often  give  the  dear  pulilic  rrcdit 
■■-  for  an  exceedingly  small  amount  of  horse  sense.  For 

instance,  the  Educational  Service  Bureau  of  the  American 

Railway  Express  Company,  quoting  Mr.  George  C.  Tay- 
lor, its  president,  felicitates  the  i)ublic  because,  by  virtue 

of  the  new  Revenue  Act  that  becauu'  etfei-tive  on  Janu- 

ary 1,  it  (the  public)  will  "save  approximately  $1.5(10.- 
000  per  month  as  a  result  of  the  elimination  of  tlie  Fed- 

eral war-tax  on  express  shijuuenls".  The  sum  collected 
during  1920  was  $17,502,918.  On  the  same  theory,  if 

all  Federal  taxes  were  abolislied  the  public  could  "sjive' 
four  or  five  billion  dollars  in  the  next  year.  The  only 

wa.y  to  save  is  by  decreasing  expenditures,  not  by  sliifting 
the  source  of  revenue.  It  matters  not  at  all  whether  a 

man  pays  with  a  coin  out  of  his  vest  pocket,  with  a  bill 
out  of  his  trousers,  or  writes  his  cheek  from  the  book  that 
he  carries  in  his  coat.     To  save  he  nuist  stop   buying 
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tilings  that  do  him  no  good.  Jlr.  Dawes— if  Congress  will 

let  him— will  save  something  under  a  billion;  Mr.  Taylor 

merely  draws  attention  to  the  fact  that  a  little  morepash 

will  eome  from  the  collective  trousers  than  from  the  vest. 

CONTRIBUTIONS  to  'Discussion'  this  week  start  with 
a  letter  from  Mr.  Robert  B.  Brinsmade,  who  writes 

from  Mexico  on  the  subject  of  militarism  as  affected  by 

the  gain  of  huge  fortunes  by  the  captains  of  industry. 

We  welcome  Mr.  Brinsmade's  discovery  of  one  more  ob- 

jection to  militarism,  for  the  sooner  the  modem  world 
rids  itself  of  such  brutality  the  better  for  humanity.  The 
note  on  ball-mills  is  by  an  engineer,  Mr.  P.  R.  Hines,  well 

qualified  to  speak  on  the  subject.  Mr.  W.  G.  Emminger 
writes  from  Rochester,  Nevada,  to  record  his  experience  in 
the  use  of  lime  in  the  cyaniding  of  silver  ores.  Mr.  von 

Bernewitz  contributes  a  note  on  the  so-called  gold  pre- 
mium in  England.  We  ventured  to  insert  the  word 

'■jiaper"  before  "pound  sterling"  in  the  13th  line  of  his 
letter  as  printed,  because  it  is  essential  to  keep  in  mind 
the  difference  between  the  gold  sovereign  and  the  paper 

pound.  Of  this  Mr.  von  Bernewitz,  of  course,  is  aware, 
but  it  is  a  fact  that  cannot  be  emphasized  too  much  in 

discussing  the  'premium'.  Mr.  M.  G.  F.  Sohnlein  sends 
a  welcome  bit  of  commentary  on  the  use  of  the  Spanish 

term  'cajon';  and  our  friend  Professor  McDonald  has 

something  interesting  to  say  on  the  definition  of  'eugi- 
nier'.  Our  own  idea  of  an  'engineer'  is  stated  in  the 
address  delivered  at  Rolla  and  appearing  in  our  issue  of 
December  10. 

CARD-INDEXING  of  books  published  is  an  essential 
feature  of  library  economy,  but  few  engineers  ap- 

preciate the  fact  that  they  can  maintain  such  a  system  of 

their  own  at  a  negligible  expense.  The  Library  of  Con- 
gress at  Washington  has  developed  the  idea  of  co-oper- 
ative cataloguing  that  was  started  by  the  American 

Library  Association  in  1876,  The  printing  and  storing 

of  cards  was  begun  in  1898 ;  and  jn  1901  the  work  of  dis- 
tribution was  commenced,  i  Most  of  our  readers  are  fa- 

miliar with  the  style  adopted;  the  standard  Library  of 

I  'ongress  cards  are  to  be  found  in  almost  all  American 
libraries.  One  form  of  card  only  is  printed  for  each  book. 

The  author's  name  is  given  in  full,  dates  of  birth  and 
death  being  added  when  available.  The  title  is  usually 
given  in  full,  and  details  follow  that  describe  accurately 
the  contents  of  the  volume.  All  the  cards  are  numliered 

to  facilitate  reference  and  ordering.  A  pamphlet  has 

been  published  and  is  available  for  those  who  are  inter- 
ested in  cataloguing  and  card-index  work;  it  gives  inter- 
esting details  of  tlic  development  of  the  idea.  The  stock  of 

cards  now  covers  about  850,000  titles ;  it  is  relatively  com- 
plete in  all  cla.sses  for  books  that  have  been  copyrighted 

in  the  United  States  since  July  1898.  Current  cards  can 

be  ordered  on  any  well-defined  topic,  the  usual  price  for 
each  being  three  cents ;  if  ordered  by  number  the  price  is 
even  less.  The  number  of  lil>raries.  in.stitutions,  and  in- 

dividuals subscribing  to  cards  has  risen  from  about  200 " in  1901  to  about  3000  in  1921.     About  550  individuals 

and  firms  are  now  ordering  the  cards  regularly,  chiefly 

for  bibliographical  purposes;  the  remainder  of  the  sub- 
scribers are  libraries.  The  returns  to  the  U.  S.  govern- 

ment from  the  sale  of  cards  h.ive  increased  from  about 

$4000  in  the  fiscal  year  1901-1902  to  about  $90,000  in  the 
fiscal  year  1920-1921.  This  income  now  covers  the  cost 
of  the  cards  and  storage,  and  the  salaries  of  the  50  assist- 

ants that  are  engaged  in  the  work  of  distribution.  Thus 
it  is  that  the  Card  Division  of  the  Library  of  Congress  is 

self-supporting,  and  at  the  same  time  is  carrying  on  an 
excellent  work  that  results  in  the  avoidance  of  the  waste 

that  would  occur  were  the  2500  libraries  and  the  500  indi- 
viduals that  benefit  obliged  to  devise  their  own  indexing 

system  and  print  their  own  cards.  Many  engineers  will 

probably  be  glad  to  avail  themselves  of  this  service  in 
view  of  the  insignificant  expense  that  is  involved. 

IVTEW  MODDERFONTEIN,  the  greatest  gold  mine 
-'-^  in  the  world,  has  made  another  excellent  record, 

thanks  in  part  to  the  so-called  premilim  on  gold.  During 
the  last  fiscal  year,  ended  on  June  30,  this  mine,  at 
Johannesburg,  produced  1,083,000  tons  of  ore,  averaging 
9.74  dwt.  per  ton,  the  total  yield  being  half  a  million 
ounces  of  gold  during  the  twelve  months.  The  working 

profit  is  given  at  £1.699.052,  whereas  the  dividends 
amounted  to  £1,400.000,  this  being  at  the  rate  of  100% 

on  the  par  value  of  the  shares.  The  chief  feature  of  the 
milling  practice  is  the  use  of  Nissen  stamps,  of  which 
eight  more  were  added  during  the  period  under  review. 
The  economic  character  of  the  lode  is  indicated  by  the 

average  assay-value,  which  is  803  inch-pennyweights. 
This  is  the  unit  used  on  the  Rand ;  it  means,  of  course, 

a  weighted  average,  the  width  of  the  ore  being  multiplied 
by  the  assay.  Between  the  12th  and  13th  levels  there 
is  302.800  tons  of  9.7-dwt.  ore  that  is  over  82  inches  wide, 

says  the  consulting  engineer  to  the  company.  Another 

interesting  foreign  item  of  news  is  the  closing-down  of 
the  celebrated  Mount  Bischoff  tin  mine  in  Tasmania, 

which  has  been  exhausted  at  last.  The  lode  was  dis- 
covered fifty  years  ago  and  the  company  exploiting  it 

has  paid  £210  per  £5  share  in  dividends.  In  the  'eighties 
it  was  the  leading  tin-producer  in  the  world. 

Buried  Bullion 

Stories  of  the  Spanish  dons  and  their  doubloons  have 

become  part  of  our  literature  from  the  day  that  Steven- 
son's 'Treasure  Island'  awoke  the  boyish  imagination  of 

elderly  men  and  put  jazz  into  the  dreams  of  faded 
spinsters.  The  hunt  for  treasure  has  not  ceased  either  in 
literature  or  in  real  life,  for  every  now  and  again  the 

newspapers  tell  us  of  expeditions  being  outfitted  to  search 
for  pirate  gold  in  the  Caribbean  or  to  unearth  buried 
treasure  on  Cocos  island.  The  latest  yam  comes  from 

Denver,  and  it  is  worthy  of  an  altitude  just  one  mile 
above  sea-level.  It  is  a  tall  story,  but  it  has  the  merit  of 

lieing  told  seriously,  which  makes  it  humorous.  "I  have 
found",  says  a  Mr.  Antony  Fenninger,  "the  key  to  an 
ancient  map  carved  in  stone;  it  reveals  the  hiding-place 
of  $2,500,000  in  Spanish  gold,  buried  in  the  wilds  of  the 
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Arkansas  Ozarks".  This  sounds  like  old  stuff.  To  give 

it  verisimilitude  Mr.  Fenninger  is  organizing  a  party  to 

dig  for  "the  tarnished  bullion",  so  says  the  'Rocky 
Mountain  News'.  How  did  he  find  this  map  on  stone? 

He  tells  us  that  it  happened  while  "squirrel  hunting", 

and  more  particularly  while  "pursuing  a  squirrel".  In 

his  impetuosity  he  stumbled  over  "a  stone  slab,  hidden 

in  the  tall  grass".  The  tallness  of  the  grass  is  the  only 

touch  that  redeems  this  tale  from  bathos;  ancient  in- 

scriptions ought  to  be  found  on  the  faces  of  inaccessible 
cliffs  or  inscribed  in  luminous  paint  on  the  walls  of 

mysterious  caverns.  He  scraped  the  dirt  aud  moss  away 
and  caUed  a  native  to  see  it,  whereupon  he  heard  a  true 

story,  which  was  that  the  inscription  was  the  key  to  a 
paper  map  for  which  the  Spanish  government  had  made 

"extensive  search"  many  years  ago,  having  heard  of 
the  buried  bullion,  which  must  have  been  taken  from  the 

ludians,  for  Mr.  Fenninger  asserts  that  the  aborigines 

were  so  enraged  that  the  Spaniards  "constructed  an 
underground  labyrinth  of  tunnels  and  concealed  the  gold 

in  the  subterranean  passage".  We  are  not  told  when 
this  happened,  but  it  must  have  been  after  1492.  Why 

the  angry  Indians  did  not  interrupt  these  mining  opera- 
tions is  not  stated,  but  we  are  informed  that  years  passed 

and  that  "close  to  the  opening  of  the  nineteenth  cen- 

tury" the  Indians,  in  a  belated  fit  of  annoyance,  "made 
another  and  more  terrible  onslaught  upon  the  Spanish 

settlers".  This  culminated  in  a  massacre,  "only  one 

youth  escaping  the  murderous  redskins ' '.  He,  it  is  to  be 
presumed,  as  it  is  not  stated,  carried  the  story  to  Spain ; 
for  a  hundred  years  later,  which  brings  us  to  the  day 
before  yesterday,  a  searching  party  came  from  the  land 
of  Cervantes,  armed  with  an  ancient  map,  but  without 
the  stone  key.  So  they  failed.  Ten  years  ago  a  party  of 
native  Arkansans  heard  about  the  treasure,  presumably 

from  a  garrulous  Spaniard,  and  "began  searching 
blindly  for  the  gold".  They  found  the  underground 
passage  and  lowered  a  man  at  the  end  of  a  rope  into  a 
cavernous  opening  to  the  entrance  of  which  they  had 

penetrated.  Soon  the  man  signalled  "frantically  to  be 
pulled  up".  He  died  in  a  delirium.  That  ended  the  affair 
for  the  Arkansans,  for  they  are  "very  superstitious". 
They  could  not  be  hired  to  go  near  the  place.  Mr.  Fen- 

ninger is  good  enough  to  explain  the  mystery:  "It  is 
plain  to  a  scientific  man  what  caused  the  gold-hunter's 
death.  The  action  of  the  damp  earth  upon  the  mass  of 
gold  must  necessarily  generate  a  great  amount  of  arsenic 

gas.  It  was  this  gas  which  killed  the  man".  Without 
claiming  to  be  ultra-scientific  we  venture  to  doubt  the 
possibility  of  generating  ar-senious  fume  by  the  action  of 
moisture  on  gold.  Perhaps  the  decay  of  timber  had 
produced  carbon  monoxide  gas,  which  would  account  for 
the  sickness  but  not  the  delirium  of  the  unfortunate  gold- 
seeker.  But,  we  had  forgotten  that  this  is  only  a  pipe- 
dream  !  We  would  suggest  that  the  Arkansan  descended 
into  a  subterranean  distillery  and  that  he  was  overcome 

by  the  fume  of  moonshine;  in  short,  that  he  was  ren- 
dered delirious  by  alcohol.  Our  story  is  nearly  ended. 

By  aid  of  the  stone  map  Mr.  Fenninger  found  three  more 

stone  maps,  the  combined  information  therefrom  sufficing 

to  lead  him  by  the  squirrel-path  to  the  treasure.  He 
found  a  shaft,  now  caved,  but  he  saw  evidence  enough  to 
satisfy  him  that  it  was  a  real  Spanish  diggings.  He  did 

not  penetrate  far  because  he  had  not  yet  "the  apparatus 
to  neutralize  the  effects  of  the  arsenic  gas  generated  by 

the  rare  gold  below",  but  he  is  making  arrangements  to 
unearth  the  bullion  that  ' '  has  lain  corroding  in  the  black 

muck  of  Arkansas  for  a  century  and  a  half".  Mr.  Fen- 
ninger, for  aught  we  know,  may  be  a  sensible  man ;  and 

it  is  more  than  likely  that  he  is  the  victim  of  an  ignorant 
Denver  reporter  plus  an  irresponsible  editor,  but  if  he 
has  found  a  hole  in  the  ground  it  is  more  than  likely  that 
it  was  made  in  the  search  for  lead  ore  and  it  may  develop 

that  in  his  pursuit  of  a  lively  squirrel  he  onlj'  caught 
the  tale ! 

Cost  of  a  Small  Flotation  Plant 

A  correspondent  from  the  southern  part  of  Mexico 

finds  himself  in  the  position — by  no  means  unique — of 
having  a  mine  in  which  he  has  proved  about  20.000  tons 
of  rock  that  contains  on  the  average  35  ouuces  of  silver 
and  half  an  ounce  of  gold  per  ton,  but  that  does  not  as 

yet  qualify  as  'ore'.  The  owner  says  that  the  precious 
metals  are  contained  in,  or  are  associated  with,  sulphide 

minerals;  that  testing  by  flotation  proves  90%  of  the 

metal  to  be  recoverable,  with  an  excellent  ratio  of  con- 
centration;  and  that,  if  he  could  find  money  for  the 

erection  of  the  necessary  plant,  he  could  earn  a  sub- 

stantial profit.  But,  he  adds,  "the  oil-flotation  experts 
talk  of  nothing  but  hundreds  of  thousands  of  dollai-s  as 
the  cost  of  building  a  plant.  .  .  My  idea  is  to  start  with 
a  unit  with  a  capacity  of  from  20  to  50  tons  per  day  . 
He  asks  for  advice.  Interpreting  what  he  says  literally, 
the  flotation  engineers  must  have  estimated  the  cost 

of  the  plant  as  being  at  least  $200,000.  It  seems  to  us 
that  even  $100,000  is  a  high  price  to  pay  for  so  small  a 

plant ;  and,  in  this  connection,  the  following  data  may 
prove  interesting  to  others  besides  our  friend  in  Mexico. 

The  factory  cost  of  the  equipment  in  a  recently  com- 
pleted 60-ton  flotation  plant  in  the  United  States  was 

$16,851.  This  includetl  a  jaw-crusher,  trommel,  ball- 

mill,  classifier,  flotation-machine,  concentrating-table, 
vacuum-filter,  feeders,  pumps,  elevators,  belting,  piping, 
transmission  machinery,  motors,  and  the  necessary  tanks 
for  a  concentrator  that  ought  to  prove  adequate  for 

treating  any  ore  amenable  to  flotation.  The  cost  of 

freight,  of  materials  for  the  building  needed  to  house  the 

equipment,  and  of  the  labor  and  supervision  entailed  in 

erecting  the  plant  depends,  of  course,  upon  factwi-s  that 
vary  witli  the  geography  of  the  mine.  In  the  instance 

we  quote,  the  cost  of  delivering  the  machinery  mentioned 

was  $2168 ;  the  building  material,  including  cement,  tim- 

ber, corrugated  iron,  and  miscellaneous  items,  cost  $5000  ; 
and  the  cost  of  construction  was  approximately  $18,000, 

making  the  total  cost  $42,000.  The  mill  was  built  by  an 

exceptionally  competent  and  experienced  engineer  whose 

object  was  to  build  a  first-class  i)lant  without  wa.ste.  and 

the  result  might  be  hard  to  duplicate.     Another  well- 



38 MINING  AND  SCIENTIFIC  PRESS January  14,  1922 

built  plant,  ri'oetttly  finished,  has  a  capacity  of  130  tons 

[lor  (lay  and  cost  !}!!)1.0()0:  and  a  third,  to  iiandle  175  to' 
20(1  tons  per  day,  cost  $135,000.  JIanitVstly  the  cost  of 

such  plants  need  not  be  even  apinoximately  propor- 

tional to  their  capacities,  tnit  it  is  a])par('nt  that  ̂ oO.OOO 
should  he  sufficient  to  build  a  complete  5()-ton  plant  any- 

where in  the  western  part  of  the  United  States.  Indeed. 

it  is  i»robiil>le  that  a  serviceable  plant  could  he  erected 

for  considerably  less.  Clieaper  machinery  miglit  be  used. 

and  some  of  the  equipment  listed  in  the  $42,000  plant  is 

not  indispi-nsiible.  Althoucrh  some  sacrifice  in  the  cost  of 

suliseipient  ojicration  and  (lerhaps  in  metallurgical  re- 
covery might  be  entailed,  it  is  rea.sonalile  to  say  tliat 

.$30,000  ought  to  l)uild  a  workable  plant  of  50-ton  ca- 
pacity. The  distance  of  tiie  mine  in  Mexico  from  the 

coast  or  from  the  nearest  railroad  would  be  the  most  im- 

]iortant  consideration  in  estimating  the  cost  of  a  i)lant 

there  as  compared  with  a  similar  one  in  this  country, 

where,  incidentall.y,  the  railroads  have  not,  as  yet,  begun 

to  haul  freight  for  notliing.  Other  conditions  would 

have  tlieir  bearing  on  the  problem,  and  in  the  absence  of 

further  details  it  would  be  foolish  to  make  even  a  con- 

jecture as  to  what  a  concentrator  at  the  Mexican  mine 

ought  to  cost.  Nevertheless  it  seems  safe  to  suggest  to 

our  correspondent  that,  if  he  is  sure  of  the  ore  in  his 

mine,  it  would  be  to  his  advantage  to  consult  a  eom- 

l>etcnt  metallurgist,  able  to  think  financiall.v  in  tens,  as 
well  as  in  hundreds,  of  thousands. 

Philip  N.  Moore 
In  tliis  issue  we  publish  an  interview  with  one  of  the 

honored  veterans  of  thfe  profession,  Mr.  Philip  N.  Moore. 

That  he  is  in  trutli  a  veteran  we  were  hardly  aware  until 

he  responded  frankly  to  our  systematic  curiosity,  for  he 

is  one  of  the  men  fortunate  enough  to  retain  the  spirit  of 

youth  long  after  the  time  for  juniping  hurdles  or  even 

I)laying  tennis  has  passed.  Youthfulness  of  spirit  joined 

with  maturity  of  mind  is  a  happy  combination,  and  he 
seems  to  have  had  it  from  the  first.  The  interview  shows 

how  at  an  early  age  he  went  to  Leadville,  when  tliat 

famous  silver-mining  centre  was  in  the  heyday  of  its  first 
development.  As  one  reads  of  the  early  days  in  the  West. 

when  the  frontier  of  civilization  was  on  the  horizon,  one 
is  tempted  to  ask  whether  it  were  not  better  to  have  been 

born  sooner  so  as  to  participate  in  tlie  real  romance  of 

mining  adventure.  Later  time  has  brought  its  compen- 

sation.s,  but  one  thing  the  younger  men  may  envy,  and 

that  is  the  companionship  of  such  alert  minds  and  inter- 

esting characters  as  were  at  Leadville,  for  example,  in  the 

late  'seventies  and  early  'eighties.  Nowadays  most  en- 
pincers  reside  in  big  cities  and  make  an  occasional  short 

visit  to  a  mining  district;  in  former  times,  owing  to  the 

difficulty  of  travel,  they  lived  in  the  mining  camp,  which 
was  fitly  named  because  many  lived  in  tents  or  shanties. 
and  tiie  community  was  nomadic.  Mr.  ]Moore  knows  how 
to  express  himself;  his  replies  to  our  questions  convey 
the  atmosphere  of  hoi)e  and  elation  in  which  he  Jind  his 
comrades  lived.  He  indicates  also  the  vicissitudes  of  an 

engineer's  life  in  < hose  days;  how  the  technician  had  to 

be  ready  to  dn  many  things  and  to  adapt  himself  to  tasks 

for  which  perhaps  he  had  received  no  direct  preparation, 

but  for  wliich  he  hud  always,  as  Mr.  IMoore  had.  the  back- 

ground of  a  thorougli  technical  training  and  the  alert  in- 

telligence tliat  came  jiartly  hy  inheritance  from  (|iiiek- 

witted  progenitors  and  partly  from  the  breezy  initiative 
of  what  was  then  the  West.  The  basis  of  his  financial 

success  was  the  money  he  made  as  manager  and  part 

owner  of  two  iron-ore  enterprises,  both  of  which,  thanks 

largely  to  his  own  skillful  management.  i)i^oved  highly 
productive  and  profitable.  This  prepared  the  way  for  a 

successful  start  as  a  consulting  engineer,  with  head- 

quarters at  St.  Louis,  from  which  city  he  traveled  far  and 

wide  as  his  engagements  called  him.  The  story  of  the 

( "onrey  placer  will  interest  Harvard  gi-aduates  especially, 
because  it  involves  several  notable  men.  more  particularly 

the  much-beloved  Professor  Shaler.  Another  successful 

operation,  in  later  days,  was  Mr.  Moore's  venture  in  zinc 
mining,  on  the  Indian  lands  of  the  Miami  district,  in 

Oklahoma.  That  was  during  the  War.  He  sold  out  hand- 

somely just  in  time  to  divert  his  energies  to  the  national 
service,  to  which  he  has  devoted  himself  since  then.  His 

ability  to  perform  a  patriotic  duty  was  ■enhanced  by  the 
fact  that  in  1917  his  high  standing  in  the  profession  was 

recognized  by  his  election  to  the  presidency  of  the  Amer- 

ican Institute  of  Mining  Engineers.  That  gave  him  offi- 

cial status  as  the  standard-liearer  of  the  profession.  In 
the  rush  to  aid  the  Government  there  was  excessive  haste 

to  organize  Committees,  which  became  so  numerous  that- 

they  interfered  witli  each  other.  I\Ir.  Jloore  was  enabled 

to  prevent  duplication  and  waste  of  effort  by  co-ordinat- 
ing the  industrial  investigations  necessitated  by  the  War. 

Later  he  was  instrumental  in  arranging  for  the  represen- 

tation of  engineers,  at  Washington,  especially  charged 

with  the  duty  of  pushing  the  campaign  for  a  National  De- 

partment of  Public  Works.  This  he  did  in  l*ll8  as  a 
member  of  Engineering  Council,  the  president  of  which 

was  Mr.  J.  Parke  Ohanning,  who  backed  Mr.  Moore  not 

only  by  his  voice  Init  by  subscribing  the  money  needed  to 

meet  the  expenses  of  representation  at  the  nationid  capi- 
tal. Next  came  a  more  arduous  task.  Mr.  Moore  was  one) 

of  the  three  members  of  the  War  Minerals  Relief  Com- 

mission, appointed  in  1919  to  apportion  pecviniary  com- 
pensation to  those  who  t^rodueed  sundry  war  minerals  in 

resjionse  to  the  call  of  the  Government.  It  is  only  fair  to 

say  that  Mr.  Moore  was  the  stl-ong  man  of  the  Commission 
and  that  he  did  his  work  under  a  keen  sense  6^  duty  and 

with  a  sincere  desire  to  do  the  right  thing.  He'was  criti- 
cized, of  Course ;  and,  among  others,  by  ourselves.  We 

took  exception  to  his  attempt  to  prove  self-interested 
motives,  as  against  jinrely  patriotic  motives,  on  the  part 

of  claimants,  holding  that  this  line  of  cross-examination 
was  mistaken.  That  was  the  only  criticism  that  we  made, 

and  our  disagreement  with  Mr.  Moore  on  tliis  point  per- 

sists to  this  day,  but  it  has  not  impaired  the  goodwill  that 

subsists  between  us.  He  keeps  his  friends.  as.^tevenSon 

said,  "without  capitulation".  He  is  hot  of  ̂ he  small-i 
gauge  men  that  break  a  friendship  on  account  of  fair 

ciHticism  br  reasonable' dit?erehce  of  opiriion;  oii.the.eoiil- 
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trary,  he  conforms  to  the  definition  of  a  friend  that  we 
like  best :  a  man  whom  you  know  well  and  still  like.  Per 
contra,  an  acquaintance  is  a  person  whom  you  know 

slightly  and  therefore  like.  From  personal  knowledge  Mr. 
Moore  stands  the  test  we  have  suggested.  He  has  achieved 

the  two  tilings  that  men  value  most:  the  winning  of 
friends  and  the  realization  of  a  desire  to  l)e  effective.  To 

this  achievement  his  personal  qualities  have  contributed, 

for  he  lias  a  penetrating  mind  and  is  a  good  judge  of 
men ;  he  has  social  adaptability  and  an  engaging  manner  ; 
his  ability  to  speak  in  public  is  suggested  by  the  style  of 
his  diction  when  interviewed ;  he  has  an  excellent  mem- 

ory, upon  which  he  can  draw  confidently  for  apt  quota- 
tion, including  poetry.  Neither  the  sense  of  humor  nor 

the  wit  of  the  dialectician  is  wanting.  The  editor  of  our 

New  York  contemporary  described  liim  as  "truculently 

honest",  to  which  he  demurred,  because  the  word  'trucu- 
lent '  is  assumed  erroneously  to  involve  the  Hibernian  itch 

for  a  fight.  'Uncompromising'  suits  our  friend  better 
than  'truculent'.  He  does  not  bargain  with  the  truth. 
He  has  been  a  happy  man  in  most  things  that  men  value, 

and  most  of  all  in  his  marriage,  for  Mrs.  Moore  is  dis- 

tinguished among  American  women  and  a  partner  in  mat- 
ters of  the  mind  as  in  domestic  affairs ;  she  is  now  serving 

her  third  term  as  president  of  the  National  Council  of 
Women  of  the  United  States.  Mr.  Moore  himself  is  fond 

of  work  and  does  not  shy  at  difficulties;  he  gives  un- 
grudgingly to  the  public  service ;  for  12  years  he  has  been 

on  the  board  of  directors  of  the  I\Iissouri  State  Geological 

Survey,  giving  gratuitously  not  only  his  time  but  his 
enthusiasm  for  such  scientific  labors.  He  took  the  lead  in 

organizing  the  St.  Louis  Section  of  the  Institute,  and 
when  piresident  of  the  Institute  he  did  much  to  stimulate 
the  vigor  and  usefulness  of  similar  Sections  in  other  parts 

of  the  country.  He  has  the  instinct  of  leadership  and  the 

gift  of  inspiring  loyalty.  He  takes  a  personal  interest  in 
the  younger  engineers  and  has  helped  many  of  them  in 

making  a  good  s-tart.  Of  all  the  rewards  that  have  come 
to  him  we  envy  him  most  the  gratitude  of  a  number  of 
capable  and  useful  men  to  whom  he  has  given  a  start, 

freely  and  sjanpathetically,  and  a  helping  hand  after- 
ward. They  and  their  achievements  are  a  part  of  his  own 

reputation  ;  they  bles.s  him  now  and  they  will  bless  him  in 
the  vears  to  come. 

U.  S.  Bureau  of  Mines 

The  Act  of  Congress  establishing  the  Bureau  of  Mines 
authorized  investigations  designed  to  improve  health  and 

safety  in  the  mineral  industrj-,  and  to  promote  efficient 
development  and  utilization  of  the  mineral  resources  of 

the  United  States.  The  scope  of  its  work,  therefore,  is 
exceedingly  wide,  a  fact  that  is  evident  from  even  a 

eui-sory  glance  through  the  eleventh  annual  report  of  the 
Director,  covering  the  fiscal  year  that  ended  on  June  30, 
1921.  During  this  period  the  Bureau  has  given  special 
attention  to  tli,e  work  of  aiding  the  mineral  industry  to 

p.a.ss  through-thetransitiojial  stage  bet\>'cen  war  activities 
^d; normal, pe^Q^-tjrne  operations j, to,  establish  it  on  a 

safe  basis  so  that  foreign  competition  may  be  met,  and 

regard  paid  to  the  changed  conditions  of  supply  and  de- 
mand. Special  investigations  have  been  made  during 

the  period  under  review  in  connection  with  the  produc- 
tion of  various  mineral  substances;  information  has  been 

gathered  and  distriluited  in  regard  to  the  sources  of  sup- 
ply. A  continuation  of  the  work  of  determining  mine 

hazards,  of  promoting  rescue  and  fii-st-aid  training,  and 
of  stiidying  the  use  of  explosives  and  cquipiiient  in  mines 

has  proved  of  value  to  the  industi-y.  In  his  letter  of 
transmittal  to  the  Secretary  of  the  Interior,  Mr.  H. 
Fo.ster  Bain,  the  Director,  shows  that  the  effective  service 

rendered  by  the  engineers  of  the  Bureau  at  mine-fires 
and  other  disasters  is  attested  by  many  unsolicited  com- 

mendations. Progress  has  been  made  in  the  development 
of  the  experimental  plant,  at  Petrolia,  in  Texas,  to  be 
used  to  investigate  the  properties  of  helium.  The  mining 
division,  in  addition  to  its  regular  work  of  advising  and 

assisting  both  the  coal  and  metal-mining  industries  in  re- 
gard to  better  and  safer  practices,  has  prepared  a  pre- 

liminary draft  of  regulations  for  operations  on  oil-shale 

and  phosphate  leases.  The  owners  of  pulverized-coal 
equipment  have  been  advised  as  to  safe  methods  of  opera- 

tion. Work  was  continued  on  the  investigation  into  ven- 
tilation, dustiness,  and  humidity  in  the  metal  mines  of  the 

West  and  in  the  Lake  Superior  region.  Remedial  meas- 
ures for  the  allaying  of  dust  have  been  adopted  more 

widely ;  and  efficient  systems  of  ventilation  have  been  in- 
stalled in  mines  with  high  temperatures  and  abnormal 

humidities,  or  in  which  the  air  is  harmful.  The  division^ 
of  mineral  technology  has  completed  the  preparation  and 

analysis  of  a  number  of  zirconium-steels  for  test  by  the 

Navy  Department,  to  determine  their  value  as  armor- 
plate  ;  in  co-operation  with  the  producers  of  cerium  and 
of  molybdelium  a  similar  series  of  alloy-steels  containing, 
these  metals  have  been  prepared.  Aluminum  alloys  have 

been  studied,  and  valuable  data  have  been  obtained  as  to 
the  causes  pf  loss  during  melting  and  casting;  methods 
for  the  reduction  of  such  losses  have  been  suggested.  A 

bulletin  representing  eight  years  of  study  of  electric 
brass-furnaces  lias  been  issued.  An  investigation  of  the 

talc  industry  was  completed,  and  improved  methods  of 

mining  and  preparation  were  brought  to  the  attention  of 

producers.  A  report  on  the  slate  industry  is  being  pre-^ 
pared  that  describes  efficient  metliods  of  operating  quar- 

ries, improved  equipment  for  reducing  waste,  and  means 
of  utilizing  what  is  now  considered  as  valueless  niateriaL 
The  metallurgic  division  has  continued  and  broadened  its 
researches  on  the  utilization  of  low-grade  iron  ores  and 

the  smelting  of  such  material  in  the  blast-furnace.  Effec- 
tive work  has  been  done  in  improving  or  devising  meth- 

ods for  treating  low-grade  ores  of  zinc,  silver,  lead,  cop- 
per, and  gold.  At  the  Pacific  station  at  Berkeley,  in 

California,  an  extensive  study  was .  completed  of  the 
methods  of  manufacturing  caustic  magnesia,  used  for 

making  oxy -chloride  cement;  it  was  demonstrated  that 
grades  of  magnesite  not  hitherto  employed  can  be  iised, 
and  standard  specifications  and  tests  were  devised  for 

the  .final  product.    Th§..r.eg4ilt5  .of  a,stu4y  of  tlie,,metal- 
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lurgy  of  mercury  that  extended  over  several  years  were 

compiled  for  publication.    At  the  North-West  station  at 
Minneapolis,  in  Minnesota,  blast-furnace  reactions  in  the 
smelting  of  low-grade  manganese  ore  were  studied  in  an 

experimental  furnace,  and  fundamental  data  were  ob- 
tained for  further  investigations.     With  the  establish- 

ment of  the  Southern  station  .-.t  Birmingham,  Alabama, 
the  work  on  iron  ores  has  been  greatly  extended  to  in- 

clude a  general  studj-  of  the  iron  industry  of  that  dis- 
trict, with  special  regard  to  the  utilization  of  the  low- 

grade  and  highly-silicious  ores  that  are  available.     The 
principal  work  of  the  ceramic  station  at  Columbus,  in 
Ohio,  has  been  on  clays,  graphite,  and  dolomite.     Tests 
of  samples  of  white  clays  collected  from  States  east  of  the 
Mississippi  river  have  demonstrated  that  some  of  them 

approach   English   china-clay 
in  quality,  and  that  many  of 
them  are  suitable  for  pottery 
work.   Promising  results  have 
been    obtained    in    the    dead 

burning  of  dolomite  to  be  used 
as  a  substitute  for  the  more 

expensive  magnesite  as  a  basis 

son  River  tunnel  now  under  construction.  At  the  Rare 

and  Precious  Metals  station,  at  Reno,  in  Nevada,  an 
improved  method  was  developed  for  the  collection  of  the 
emanation  from  radium  salts.  The  Mississippi  Valley 

station  developed  two  processes  for  the  separation  of  zinc 
from  fluorspar,  thus  solving  a  vexatious  problem  that  has 
troubled  fluorspar  operators  for  some  time ;  the  operators 
of  the  zinc-mills  were  also  advised  how  to  save  the  fine 

zinc  that  was  being  lost  in  the  tailing.  The  Intermoun- 
tain  experiment  station  at  Salt  Lake  City  has  continued 

its  work  of  devising  methods  for  treating  low-grade  ores 
from  the  Rocky  Mountain  district.  It  is  stated  that  the 
results  of  experimental  work  on  the  volatilization  process, 

for  the  recovery  of  lead,  zinc,  and  silver,  have  been  ap- 
plied at  a  number  of  mines.     Bureau  engineers  at  the 
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for  the  composition  of  refrac- 

torj"  bricks.  The  Alaska  sta- 
tion at  Fairbanks,  in  Alaska, 

has  aided  prospectors  and 
mine  operators  in  their  special 

problems,  and  marked  prog- 
ress has  been  made  with  the 

general  surs-ey  of  the  placer- 
mining  industry.  Bureau  en- 

gineers have  also  assisted  in 

the  development  of  the  use  of 
lignite,  in  order  to  conserve  as 

much  as  possible  the  rapidly 
diminishing  supply  of  timber. 
At  the  Pittsburgh  station, 
some  of  the  principal  results 
have  been  in  connection  with 
(1)  the  determination  of  the 

properties  of  picric  acid  and  other  explosives;  (2)  the 
preparation  of  a  proposed  safety  code  for  electrical  and 
mechanical  equipment  in  mines;  (3)  the  determination 
of  combustion  factors  involved  in  burning  powdered  coal ; 

(4)  the  completion  of  firing  tests  to  determine  the  per- 
formance of  the  Scotch  marine  boiler  for  the  use  of  the 

U.  S.  Shipping  Corporation;  (5)  the  determination  of 
the  relative  steaming  values  of  coke  for  house-heating 
boilers;  (6)  methods  for  determining  accurately  the 
amount  of  carbon  dioxide  in  the  blood  of  persons  exposed 
to  abnormal  amounts  of  the  gas;  (7)  the  development  of  a 

gas-mask  for  firemen  and  for  locomotive  engineers,  respec- 
tively, and  a  universal  mask  for  all  industrial  purposes; 

(8)  the  determination  of  the  constitution  of  oil-shales,  the 
forms  of  sulphur  in  coke ;  and  (9)  the  action  of  hydrogen 
as  a  desulphurizing  agent  in  the  blast-furnace.  In  co- 

operation with  the  Ni'W  York  and  New  Jersey  tunnel  com- 
missions, an  experimental  tunnel  has  b-^en  built  to  de- 

termine the  best  methods  to  adopt  to  ventilate  the  Hud- 
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North-West  station  at  Seattle  have  developed  methods 
for  the  production  of  iron  in  the  electric  furnace;  they 
have  also  demonstrated  that  antimony  can  be  removed 
electrolytieally  from  refractory  ores  containing  that 
metal.  At  the  South-West  station  at  Tucson,  in  Arizona, 
work  has  been  concentrated  on  the  problems  connected 
with  the  leaching  of  low-grade  porphyry  copper  ores,  and 
improvements  effected,  it  is  stated,  are  being  put  into 

practice  by  the  copper  companies.  Such  is  a  broad  out- 
line of  the  work  that  is  being  accomplished,  which  should 

have  the  amqualified  support  of  the  mining  industry  and 
of  the  technical  press.  The  accompanying  chart  shows 
the  ramification  of  the  Bureau.  Much  investigative  work 

remains  to  be  accomplished,  and  we  presage  that,  under 
the  able  direction  of  Mr.  Bain,  the  coming  year  will  see 

no  diminution  in  the  Bureau's  efforts  to  improve  the 
health  and  safety  of  those  engaged  in  tlie  mineral  in- 

dustry, and  to  promote  the  efficient  development  and 
utilization  of  the  mineral  resources  of  the  United  States. 
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Militarism  and  Million airism 

The  Editor: 

Sir — Now  that  the  Washington  conference  seems  to  be 
achieving  some  tangible  results  toward  disarming  the 
world,  it  may  prove  interesting  to  analyze  some  of  the 
economic  features  of  modern  civilization  that  often  are 

more  weightj'  than  the  political  ones  in  causing  wars. 
While  far  from  accepting  the  Socialist  theory  of  history 

— extensively  developed  by  Karl  Marx — which  postulates 
the  supremacy  of  the  economic  motives  as  inciters  to 

luiman  activities,  I  am  inclined  to  believe  that  any  theory 
that  omits  them  entirely  is  as  futile  as  would  be  the  play 

of  'Hamlet'  were  Hamlet  left  out. 
One  need  not  go  far  to  observe  that  the  age  of  steam, 

which  began  in  England  in  the  19th  century,  has  been 
characterized  by  the  concentration  of  great  wealth  into  a 
few  hands.  This  does  not  mean  that  our  proletariat  has 
not  profited  greatly  by  machine  production,  for  one  has 

only  to  visit  a  medieval  countrj'  like  Mexico,  where  most 
things  are  still  done  by  man-power,  to  disbelieve  this 
popular  fallacy.  Nevertheless  the  privileged  classes 

everywhere  have  captured  the  lion's  share  of  the  benefits 
of  mechanical  power,  as  is  evidenced  in  the  United  States 

by  the  fact  that  2%  of  the  population  owns  60%  of  the 
wealth.  This  rich  minority  represents  the  reservoir  of 
the  social  surplus,  which,  by  the  drawing  power  of  some 
form  of  private  monopoly,  has  filled  its  coffers  each  year 
with  the  residue  of  the  national  output  after  the  essential 
expenses  of  labor  and  capital  have  been  paid.  Our  mil- 

lionaires are  the  high  priests  of  Mammon  who  dominate 
not  only  big  business  but  the  press,  the  pulpit,  the  school, 
and  the  Government.  Their  incomes  are  so  vast  that, 
after  providing  for  tlieir  families  like  rajahs,  they  have 
as  yearly  surplus  a  huge  sum  that  must  seek  one  of  five 
outlets.  The  first  is  luxury,  which  is  always  selfish  and 
often  decadent  or  even  criminal.  The  second  is  charity, 
which  is  an  outlet  of  great  social  possibilities  but  apt  to 
be  misplaced  or  over-done  and  at  its  best  no  substitute 
for  justice.  The  third  is  speculation,  which  in  the  form 

of  monopoly  of  natural  resources  tends  not  only  to  the 
exploitation  of  the  masses  but  to  the  suppression  of  the 
middle  class.  The  fourth  is  the  purchase  of  machinery 
for  increasing  production,  at  home  or  abroad;  and  the 
fifth  is  the  loaning  of  money  to  governments.  At  first 
thought  the  last  two  outlets  would  seem  to  be  unmixed 
blessings  for  societv,  but  in  our  topsy-turvy  organization 
tliey  ha-\  n^- m  ;  -oved  themselves  curses  instead,  by 
causing  1  •  „. ,  atest  economic  ills  of  modern  times — 
industrif '   •iir.es  ai'  1  militarism. 

Various  authorities  give  all  sorts  of  explanations  for 
our  periodic  crises  from  sun-spots  to  lack  of  confidence, 
but  the  main  cause  seems  to  be  millionairism  itself, 
which  absorbs  a  large  part  of  the  annual  output  of  com- 

modities that  otherwise  would  be  retained  by  the  pro- 
ducers. The  difficulty  that  millionaires  have  in  con- 

suming their  incomes  causes  'under-consumption',  while 
the  opposite  phenomenon  of  'over-production'  does  not 
at  all  mean  that  people  have  enough  of  material  things, 
but  simply  that  they  are  unable  to  purchase  them.  The 
present  crisis  in  the  United  States  has  peculiarities  all  its 
own.  Its  chief  and  beneficial  result  will  be  a  liquidation 
of  labor,  which,  as  I  predicted  two  years  ago,  was  bound 
to  happen  before  long  in  spite  of  the  schoolmen.  When 
workmen  are  getting  wages  based  on  a  price  for  their 

output  that  repi-esents  not  fair  value  but  the  desperate 
n  ed  of  perishing  belligerents,  anyone  not  obsessed  by 
prejudice  can  see  that  such  a  condition  is  bound  to  be 

ephemeral.  All  this,  however,  diverges  from  my  main 
theme  of  militarism. 

War  in  its  present  economic  form  may  be  dated  from 
the  later  18th  century,  when  England  inaugurated  its 

war-loan  polic.y.  This  was  made  necessary  by  the  aboli- 
tion in  1663  of  military  land-taxes,  which  had  formerly 

supplied  the  national  war-funds.  While  this  abolition 
was  hailed  as  a  reform  at  the  time,  experience  has  proved 
it  to  be  the  reverse,  for  without  this  new  system  of  public 
loans  none  of  the  destructive  wars  of  recent  times  could 

have  been  fought  on  the  same  scale,  and  many  not  at  all. 
Under  the  old  system  a  national  war  was  a  burden  to  the 
rich  landholders,  who  were  obliged  to  pay  its  expenses 

and  often  had  only  a  slim  chance  to  recoup  themselves 
by  the  plunder  of  the  defeated  enemy. 

The  public-loan  system,  however,  changed  all  this,  for 
it  now  became  possible  for  English  landlords  to  make 

war  a  profitable  business  by  the  use  of  a  two-edged 
economic  sword  that  cuts  both  ways  into  the  national 

melon.  In  the  Napoleonic  wars,  for  example,  the  con- 
tinual destruction  on  the  Continent  skyroeketted  the 

prices  of  English  produce  so  that  the  landlords  could 
double  and  triple  their  rents.  These  great  incomes  were 

then  invested  in  new  war-loans,  whose  service  was  paid 

by  taxing  the  consuming  masses  by  the  excise  and  cus- 
toms. As  a  net  result,  in  1815  the  British  nation  found 

itself  with  a  public  debt  of  £860,000,000,  representing  an 
average  burden  of  £200  per  family,  for  the  benefit  of  a 
few  hundred  landlords. 

At  the  beginning  of  the  Great  War,  a  century  later, 
the  British  debt,  in  spite  of  numerous  economic  reforms, 

had  diminished  but  little,  and  the  war-loan  idea  had  be- 
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come  the  fashion  cverywiiere.  Moreover,  since  our  Civil 

"War.  a  new  propeller  has  been  added  to  the  war  chariot. 
in  the  form  of  nieeliaiiieo-cheniieal  munitions  and  ap- 

paratus, which  cost  more  money  tiian  all  the  old  equip- 
ments combined.  This  alteration  in  technique,  along 

with  the  change  I'roni  tiie  .small  ])i'ofe.ssional  army  of 
William  III  to  the  nation-in-amis  of  the  epoch  suc- 

ceeding the  Freneh  Revolution,  has  made  of  war  muni- 
tious  one  of  the  greatest  indu-stries  of  today;  and  since 
the  formation  of  the  international  war  trust,  a  few  years 

hefore  the  Great  "War.  undoubtedly  the  most  profitable. 
The  liuge  factories  required  for  the  manufacture  of 

explosives,  guns,  tanks,  aeroplanes,  submarines,  and 
dreadnaughts  form  the  missing  link  needed  to  complete 
the  endless  chain  of  our  modern  economic  system :  for 
they  create  a  bottomless  pit  that  can  profitably  swallow 

the  millionaires'  surplus  incomes,  no  matter  how  big,  if 
only  an  occasional  war  be  provided  to  cause  a  steady 
market  for  the  munition  output.  The  fact  that  wars 
had  become  an  e.ssential  for  millionaire  ])rosperity  tended 

to  abolish  the  sentiment  of  patriotism  among  high  finan- 
ciers. The  national  press  and  public  officials  were 

suborned  as  a  matter  of  course,  and  when  this  proved  in- 
adequate a  propaganda  was  carried  abroad  to  incite  the 

arming  of  foreign  nations,  even  dangerous  rivals  to  the 
fatherland.  The  Krupp  company,  for  instance,  of  which 
Kaiser  Wilhelm  was  a  heavy  stockholder,  was  accustomed 
to  use  the  French  venal  press  to  advocate  the  increase 
of  French  armaments  in  order  to  stimulate  a  greater 

counter-arming  at  home. 
Sharing  with  the  European  aristocracy  the  guilt  for 

the  vast  military  and  naval  expenditures  that  preceded 
the  catastrophe  of  1914.  the  War  Trust  enjoyed  for  many 
months  thereafter  such  a  volume  of  profit  as  was  never 

before  dreamed  of  even  by  pyramiding  stock-gamblers. 
But  as  the  conflict  dragged  on.  beyond  all  precedent  or 
prediction,  the  favorite  four-spoke  cycle,  wliieh  had 
served  English  landlords  so  well  in  the  Napoleonic  wars, 
of  munitions,  profits,  destniction,  and  loans,  began  to 

get  rickety  as  to  its  last -mentioned  spoke ;  for  even  a  fool 
can  understand  that  it  is  poor  business  to  sell  munitions 
to  a  government,  even  at  huge  nominal  profits,  if  be  is 
being  paid  for  them  with  his  own  money  that  has  been 
exchanged  for  worthless  bonds. 

The  entrance  of  the  United  States  into  the  War  in 

1917  saved  the  day  for  the  American  branch  of  the  War 
Trust,  because  with  the  ten  billions  loaned  by  Uncle 
Sam  to  his  Allies  the  latter  were  soon  able  to  liquidate 
their  big  munition  debts  to  his  manufacturers  in  ea.sh. 

Meanwhile  things  in  Europe  kept  getting  worse  for  the 
War  Trust.  The  defeat  of  Italy  and  the  collapse  of 
Bussia  in  December  of  the  same  year  not  only  spelled 

ruin  for  stock-gamblers  everj'wherc,  but  was  bad  news 
for  the  War  Tru.st.  for  it  meant  the  repudiation  of  liil- 
liona  of  Czarist  bonds  exchanged  abroad  for  munitions. 

The  final  defeat  of  the  Central  Powers  gave  promise 
that  England  might  be  able  to  retain  her  solvency :  she 

still  had  great  investments  in  countries  unharmed  by  the 
War,  Jier  factories  were  intact,  and  she  had  been  wise 

enough  to  tax  her  rich  heavily,  by  comparison  with 

others,  but  quite  insufficiently  to  prevent  the  accumula- 
tion of  a  monumental  debt,  (.)u  the  contrary,  France  and 

Italy  had  taxed  everybody  except  the  rich :  while  Ger- 
many and  Austria  were  equally  partial.  To  jiay  war  ex- 

penses all  these  plutocracies  relied  on  fiat  paper-money, 
which  is  merely  national  jiromissory  notes.  Though 
nominally  of  forced  circulation,  it  is  clear  tliat  an  issue  of 

fiat  money  can  only  be  made  legally  obligatory  for  the 
payment  of  debts  previously  contracted,  and  that  none 
need  sell  their  merchandise  for  it  at  any  fixed  price. 
Wherever  the  European  belligerents  attempted  to  fix 
prices  for  commodities  below  their  commercial  value  in 

paper  money,  such  commodities  promptly  vanished  from 
the  markets  and  became  contral)and.  By  this  suicidal 
policy  the  European  plutocracy  reduced  to  poverty  that 
large  part  of  the  middle  class  wliich  had  its  property  in 

forms  of  money,  such  as  mortgages,  bank-deposits,  or 
cash,  and  inflicted  untold  suffering  upon  that  large  part 
of  the  working  class  which  was  unable  to  get  its  wages 
increased  in  accord  with  prices.  The  only  profiteers  were 

the  big  monopolists  of  tangible  chattels  and  natural  re- 
sources, and  middle-class  people  whose  fortunes  were  in 

real  estate,  for  their  property  values  were  unaffected  by 
fiatism,  which  also  reduced  their  taxes  to  zero. 

As  the  value  of  any  promissory  note  depends  upon  the 
solvency  of  the  maker,  it  is  evident  that  the  fiat  money 
of  any  government  whose  outgo  exceeds  its  income  will 
soon  become  worthless.  The  failure  of  governments  to 
lialance  expenditures  with  taxation  was  bad  enough  in 

war-time,  but  since  then  the  same  policy  has  been  in- 
excusable. For  a  while  after  the  Armistice,  France, 

Italy,  and  the  rest  were  alile  to  stave  off  disaster  by 
drawing  on  their  credit  with  Uncle  Sam ;  but  when 
these  were  finally  cut  off.  in  response  to  the  warning  of 

IMr.  Hoover,  the  avalanche  of  ruin  again  gathered  head- 
way in  spite  of  the  brake  put  on  it  by  the  suspension  of 

interest  on  the  ten-billion  debt  to  America.  Then  began 
the  Allied  propaganda  for  the  cancellation  of  this  debt 

altogether,  an  agitation  that  is  still  on  foot  at  tlic  Wash- 
ington conference. 

On  account  of  this  financial  pap  from  America,  supple- 
mented by  German  reparation  payments  in  goods  and 

gold,  the  franc  has  only  fallen  60%  and  the  lira  76% 
from  the  par  value,  as  compared  with  a  drop  of  nearly 

99%  for  the  mark.  The  post-w^ar  crisis  for  the  economic 
system  of  Western  Europe  has  thus  first  appeared  in 
Germany,  and  she  is  now  face  to  face  with  the  (picstiou: 

Will  you  repudiate  your  debts  and  slide  into  the  Bolshe- 
vik night,  like  Russia,  or  will  you  master  your  plutocracy 

and  socialize  economic  rent  and  great  inheritances?  Chan- 
cellor Wirtti  appears  alive  to  the  situation,  though  his 

proposal  for  a  20%  levy  on  all  property  is  clumsy,  un- 
,iust.  and  inadequate  to  solve  the  jirolilem  jiermanentl.v. 
The  German  monopolists,  in  opposing  his  plan,  prove 

again  the  old  pi-overb:  "Whom  the  gods  will  destroy 
they  first  make  mad",  and  the  lieginning  of  the  economic 
revolution  appears  imminent. 

Should    T'nclc    Sam.    persuaded    by    sophistical    argu- 
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ments,  he  so  foolish  as  to  forgive  his  European  debtors, 

he  will  not  only  do  a  rank  injustice  to  his  tax-payers  but 

will  strike  a  blow  at  the  progi'ess  of  civilization ;  for  such 
a  mistake  might  postpone  the  inevitable  change  of  our 
unethical  economic  system  for  a  generation,  by  enabling 
the  Allies  to  stave  off  the  crisis  now  facing  Gennany,  and 
result  in  other  great  wars.  Modern  civilization  can  never 
establish  a  permanent  peace  until  it  has  abolished  its  two 
war-making  classes,  which  are  military  aristocracies  and 

hereditary  plutocracies.  The  Great  "War  appears  to  have 
done  for  the  former  except  in  Japan,  but  the  latter  seems 
to  have  emerged  from  the  conflict  even  stronger  than 
before.  Until  public  expenses  are  paid  entirely  from  the 
social  (as  distinguished  from  individually  earned)  wealth, 
so  that  no  millionaire  fortunes  can  be  made,  and  the 
existing  ones  are  destroyed  by  death  dues,  we  shall 

always  be  living  under  war-clouds,  however  vociferous 
may  be  such  makeshifts  as  Leagues  of  Nations  and  Dis- 

armament Conferences. Robert  Bruce  Brinsmade. 

Ixmiquilpan,  Mexico,  December  20. 

Ball-Mills 
The  Editor : 

Sir — Mr.  Benitez,  in  his  article  on  'Ball-Milling  and 

Flotation  at  Catemu,  Chile',  which  appears  in  your  issue 
of  December  24,  suggests  an  improved  liner-bolt  for  ball- 

mill  shell-liners.  This  is  shown  on  page  884,  Fig.  4,  and 
has  a  square  head,  tapered.  The  bolt  suggested  was  in 
use  long  before  the  bolt  shown  in  Fig.  3,  which  he  is  now 
using,  and  was  not  satisfactory.  It  is  more  difficult  to 
get  a  good  fit  between  the  liner-hole  and  the  head  of  the 
bolt  than  by  using  the  present  form.  The  requirements 

are  that  the  bolt  be  placed  in  the  position  subject  to  the 
least  wear  or  which  is  the  thickest  when  the  liners  are 
nearing  the  end  of  their  life.  The  counter-sink  should 

extend  through  to  as  near  the  bottom  of  the  liner  as 
practicable,  so  as  to  hold  the  liner  when  it  is  thin.  If 

the  liner  is  of  manganese-steel,  there  will  be  some  stretch- 
ing of  the  metal,  and  this  will  give  trouble  if  the  counter- 

sink extends  clear  through.  The  stretching  action  gives 
trouble  in  any  type  of  bolt-head.  It  is  my  opinion  that 

a  flat-angle  taper  with  a  head  as  shown  in  Fig.  3  will 
hold  far  better  than  a  slightly  tapered  square  head  as 
shown  in  Fig.  4. 

Referring  to  Mr.  Benitez 's  statement,  "The  matter  is 
well  worthy  of  investigation  by  mill  manufacturers",  I 
wish  to  correct  his  impression.  The  manufacturers  of 

ball-mills  are  all  striving  for  increased  length  of  liners; 
the  method  of  fastening  liners,  the  position  of  the  bolt, 
and  the  shape  of  the  liner  have  been  discussed  with  mill- 

superintendents  and  operators,  and  their  suggestions 
have  been  given  close  attention.  Since  my  first  mill  ex- 

perience in  1908  there  has  been  a  gradual  increase  in  the 

life  of  the  liners  in  tube-mills,  ball-mills,  and  grinding- 
machines  of  this  kind.  I  can  remember  distinctly,  and 
have  among  my  notes,  the  life  and  wear  of  liners  in  ball- 

mills  used  in  the  Western  States  in  1917 ;  there  has  been 
a  remarkable  increase  since  then  in  tonnage  ground,  based 
upon  reports  I  have  seen  lately. 

Mr.  Benitez  has  presented  a  very  informing  article  and 

one  that  .should  cause  some  valualjle  dis<-ussion.  I  hope 
that  some  of  those  directly  interested  will  reply. 

P.  R.  Mixes. 

Portland,  Oregon,  December  30. 

Lime  in  Cyanidation 
The  Editor: 

Sir — In  conducting  cyanide  tests  on  Rochester  (Ne- 
vada) silver  ores  an  unusual  and  interesting  fact  was  dis- 

covered in  connection  with  the  use  of  lime.  Most  of  the 

oxidized  ores  from  the  Rochester  Silver  Corporation's 
mine  yield  80  to  85%,  of  their  silver  content  by  simple 

all-sliming  treatment.  The  consumption  of  lime  is  10  lb. 
per  ton  of  ore.  In  a  stope  on  the  main  vein  a  block  of  ore 

was  found  to  give  an  extraction  of  only  35%,.  An  analy- 
sis of  this  ore  gave : 

% 
Silica    (insol.   residue)        86.00 
Iron   oxide       7.71 
Alumina       0.29 
Antimony       0.83 
Copper        0,05 
Lime       0.15 
Sulphur        0.82 
Phosphoric  acid    (P,0.)    0.80 
Loss  by  ignition   (water  of  combination)    3.05 
Magnesia        Trace 

90.70 

From  this  analysis,  antimony  would  be  the  only  min- 
eral that  one  would  suspect  to  be  the  cause  of  the  poor  ex- 

traction. Other  parts  of  the  vein  showing  1  to  2%  anti- 
mony gave  an  85%  recovery  in  the  mill.  It  was  assumed 

that  in  this  case  a  large  percentage  of  the  silver  was  com- 
bined with  the  antimony. 

Experiments  were  made  to  determine  the  effect  of  lead 

acetate,  preliminary  sulphuric  acid  treatment,  tartaric 
acid,  sodium  and  calcium  hyposulphide,  caustic  potash 
and  soda,  lime,  and  several  others,  none  of  which  gave 
any  encouragement  except  sulphuric  acid  and  lime. 

In  determining  the  lime  factor,  varying  quantities  were 

used,  from  1  to  30  lb.  per  ton  of  ore.  The  available  CaO 
in  the  lime  used  ran  from  85  to  90%.  The  results  of  this 

experiment  follow : Extraction,  % 

1      lb.  lime  per  ton  of  ore           24.5 
214"       ••         "         •                20.5 

10   '  "       "         "         "      "      "              33.0 
20       "       "        ■'        "      "      "              3!)  0 
30       "       "                     40.5 

The  experiments  were  continued,  and  resulted  in  the 
following,  which  are  averages  from  112  experiments: Extraction.  % 

60      lb.  lime  per  ton  of  ore           61 
80         '        •                80 

100       "       "        '                80 
130       "       "                      92 

Giving  the  ore  a  preliminary  lime  treatment,  washing 
and  then  cyaniding  gave  very  poor  results.  This  proved 
that  it  was  necessary  to  have  the  lime  present  during  the 
cyanide  treatment ;  35  to  40  lb.  of  lime  per  ton  of  ore  was 
found  in  the  tailing  from  the  experiments  which  were 
made  with  the  maximum  amount  of  lime.  Any  effort  to 
decrease  this  loss  resulted  in  lower  extraction.  As  lime 
is  more  soluble  in  cold  than  in  hot  water  an  attempt  was 
made  to  reduce  the  amount  of  lime  by  agitating  in  colder 

solutions.    A  mill  temperature  of  60°F.  gave  a  70%  ex- 
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traction,  whereas  120°  grave  90  to  94%  extraction.  The 
heat  was  increased  to  140"^.,  but  only  decreased  the  time 
factor.  The  consumption  of  cyanide  increased  as  the  ex- 

traction increased.  At  35%  the  consumption  was  1  lb. 
per  ton  of  ore ;  at  90%  it  was  3  lb.  per  ton  of  ore.  A  1  to 
1  dilution  was  found  to  be  as  good  as  a  4  to  1.  The 

amount  of  lime  required  decreased  as  the  silver  content 
of  the  ore  decreased.  The  gold  extraction  remained  the 
same,  90%,  and  whether  10  lb.  or  130  lb.  of  lime  per  ton 
of  ore  was  used.  The  mill  has  treated  1800  tons  of  this 

ore,  and  mill  extraction  has  checked  the  experimental 
work. 

DiflReulties  were  encountered  in  clarifying  solutions 

and  in  precipitation  following  a  6-day  run  on  this  ore.  A 
white  precipitate  was  deposited  on  the  elarifier  leaves,  on 

the  surface  of  the  thickeners,  in  pipe-lines,  and  on  the 
zinc  thread  in  the  zinc-boxes  that  were  in  use  at  that  time. 

It  was  very  harmful  in  the  zinc-boxes,  coating  the  zinc 
so  badly  that  precipitation  ceased.  Cleaning  the  boxes 

was  the  only  method  used  to  remove  it.  An  analysis  of 
this  white  precipitate  gave : 
SlUca  and  insoluble  matter    10.60% 
Iron  and  aluminum  oxide   (AlsOj.  Fe»Os)    10.76 
Zinc       trace  leas  than  0.2% 
Cadmium       trace      "         "      0.1 
Lime  (CaO)       34.72 
Magnesia    (MpO)        trace     "         "      0.2 
Loss  on  ignition   (combined  water  and  CO.)    33.16 

These  difficulties  were  eliminated  by  treating  the  ore 
in  small  lots  at  intervals  of  several  days. 

The  ore  assayed  30  to  34  oz.  silver  and  0.10  oz.  gold. 

"With  the  increased  cost  of  lime  and  heat  the  treatment 
was  a  commercial  success.  -rrr    ̂     -r-, W.  G.  Emminger. 

Rochester,  Nevada,  December  5. 

of  low-grade  gold  mines  in  Africa  and  Australasia,  as 

their  so-called  premium  or  extra  profit  becomes  so  much 
less.  If  sterling  should  get  back  to  normal  (.£1  =  $4.86) 
there  would  be  no  premium  on  gold.  The  price  works 
automatically,  and  the  Government  has  nothing  to  do 
with  it ;  that  is,  in  the  way  of  paying  a  premium. 

Pittsburgh,  December  2.         M.  W.  vox  Bernew-itz. 

Premium   on  Gold  in  England 

The  Editor : 

Sir— In  discussing  the  McFadden  Bill  in  your  issue  of 

November  26,  Mr.  Kidder  said,  "England  has  recognized 
the  situation  by  the  payment  of  a  premium  to  South 

African  producers".  This  is  not  so;  what  England  did 
was  to  remove  the  embargo  placed  on  the  movement  of 

gold  during  the  War,  thereby  giving  African,  Aus- 
tralasian, Indian,  and  other  dominion  producers  an  un- 
restricted or  open  market.  The  mint  price  of  pure  gold 

is  approximately  85  shillings  per  ounce,  but  by  selling  in 
the  open  market  the  producers  realized  a  higher  price, 
which  might  bs  construed  to  be  a  premium,  but  in  reality 
it  is  simply  a  higher  value  owing  to  the  low  exchange  on 
the  paper  pound  sterling.  The  highest  price  that  gold 
reached  in  England  in  1920  was  127  shillings  and  4  pence. 
equal  to  50.1%  above  the  mint  price.  That  was  in  Febru- 

ary, when  steding  wa-  at  the  rate  of  £1  =  $3.30.  The 
average  for  1920  was  112  shillings  and  11  pence.  In 
February  1921,  when  steriing  was  £1  =  $3.82,  gold 
dropped  to  106  shillings  per  ounce.  Since  then  it  has 
been  see-sawing,  until  today,  when  sterling  is  £1  =  ,$4.90 
and  gold  in  England  is  worth  102  shillings  and  11  pence. 
Every  increase  in  the  exchange  value  of  sterling  is 
watched  with  more  or  less  apprehension  by  the  owners 

Cajon The  Editor: 

Sir — In  the  article  on  ancient  South  American  milling 
and  amalgamating  practice,  published  in  your  issue  of 
October  1,  the  term  cajon  is  explained  as  a  box,  probably 

used  as  a  measure.  Althougli  this  term  is  certainly  de- 
rived from  the  Spanish  word  for  box,  in  mining  ter- 

minology a  cajmi  is  a  definite  weight,  being  equal  to  50 
quintales,  of  5000  Spanish  pounds  (2300  kg.).  This 
shows  that  a  citerpo  contained  about  2500  lb.  of  ore  and 
that  the  consumption  of  salt  was  8%. 

Nowadays  ver.v  few  people  use  the  term  cajon  in  South 
America,  but  one  frequently  hears  the  expression 

"marcos  por  cajon"  to  indicate  the  grade  of  silver  ore, 
especially  in  Bolivia  and  Peru.  One  marco  is  equal  to 
half  a  Spanish  pound,  or  7.39  oz.  troy,  so  that  a  silver 

content  of  one  marco  por  cajon  equals  one  ten-thousandth 
part,  or  0.01%.  In  Chile  the  grade  of  silver  ore  is  often 

expressed  in  ten-thousandths  parts  {diez  milesimos  ab- 
breviated to  D.  M. ) ,  which  is  exactly  the  same  figure  as 

marcos  por  cajon.  One  marco  por  cajon,  or  one  D.il..  is 
equal  to  2.92  oz.  troy  per  ton  of  2000  pounds. 

Santiago,  November  8.  M.  G.  F.  Sohnleix. 

Definition  of  Engineer 
The  Editor: 

Sir — Replying  to  Mr.  Parsons'  letter  on  the  definition 
of  engineer,  I  would  refer  anyone  interested  to  a  long 

article  on  the  subject  in  'Engineering  and  Contracting' 
of  July  28,  1920.  Alfred  P.  Flinn  and  associates,  who 
prepared  the  article,  discouraged  any  attempt  to  define 
the  engineer.  Most  definitions,  of  difficult  terms  at  least, 

can  be  picked  to  pieces  and  discredited  by  skilful  dialec- 

ticians. Mr.  Parsons'  definition  of  engineer  is  one  of  the 
worst  I  have  seen.  He  says  that  engineers  create  things. 

On  the  contrary,  many  of  them  merely  condemn  pros- 
pects, transport  things,  tear  things  down  (such  as  New 

York  skyscrapers  that  are  considered  obsolete),  or  meas- 
ure things.  Moreover,  he  states  that  engineers  toil  for 

humanity's  betterment.  I  fear  that  most  of  my  engineer- 
ing friends,  then,  are  not  engineers.  They  toil  for  money, 

although  they  are  not  always  as  successful  as  they  de- 
serve. Again,  do  military  engineers  that  design  devices 

and  concoct  poisons  for  killing  peoiile  better  humanity? 

I  am  reminded  of  Dr.  Johnson's  definition  of  network  as 

"anything  reticulated  or  decussated  at  equal  distances, 
with  interstices  between  the  intersections". 

P.    B.    MCDO.NALD. 

New  York  University,  December  22. 
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Pliilip  N.  Moore,  of  St.  Louis 
An  Interview,  by  T.  A.  Rickard 

You  are  not  a  native  of  Missouri? 

I  was  born  in  Indiana  in  1849.  My  boyhood  was  spent 
partly  in  Ohio  and  partly  in  Missouri. 

What  was  your  father's  occupation? 
My  father  was  one  of  the  early  civil  engineers  of  the 

Mississippi  Valley — a  canal  and  railroad  builder  before 
my  birth.  The  happening  of  my  birth  in  Indiana  was 
that  he  was  there  as  engineer  of  a  canal.  He  himself 

came — 

He  himself  came  from  New  England? 

He  was  a  Pennsylvanian.  My  mother  was  a  New 

Englander,  from  Connecticut.  Through  her  I  am  eight 
generations  American.  My  ancestor,  John  North,  came 

to  this  country  in  1635.  On  my  father's  side  the  family 
was  Irish,  my  great  grandfather,  Henry  Moore,  coming 
to  this  country  in  1773. 

What  was  your  early  education? 

I  was  graduated  in  the  classical  course  by  Miami  Uni- 
versity, one  of  the  oldest  colleges  of  the  Ohio  Valley ;  my 

technical  training  followed  at  the  School  of  Mines, 
Columbia  University,  where  I  studied  under  Newberry, 
Chandler,  and  Egleston,  master-teachers  of  their  day, 
and,  I  am  proud  to  say,  my  friends  in  later  years. 

When  did  you  graduate? 

I  was  a  special  student  at  Columbia  from  1870  to  1872. 

Among  the  mining  engineers  who  were  your  classmates 
at  Cohimhia? 

Pierre  de  Peyster  Ricketts,  Arthur  F.  Wendt,  Frank 
P.  Jenney,  and  Peter  T.  Austen. 

What  made  you  take  to  mining  engineering? 

My  father  and  two  older  brothers  followed  civil  engi- 
neering and  railroad  building.  Perhaps  the  desire  for 

more  individuality,  the  uncertain  tenure  of  railroad  posi- 
tions at  tliat  time,  or  the  romance  of  mining,  then  even 

more  attractive  than  now,  may  have  led  to  my  choice. 

How  did  you  get  your  first  job? 

While  a  student  at  the  School  of  Mines,  Major  T.  B. 
Brooks,  then  in  charge  of  the  Michigan  Geological  Sur- 

vey, in  the  iron  regions,  who  was  wintering  in  New  York, 
was  good  enough  to  offer  me  a  position. 

Then  you  went  to  Michigan? 

A  season  on  the  Michigan  Survey  under  Major  Brooks 
gave  me  a  start  in  geological  work  which  enabled  me  to 
secure  a  job  under  Raphael  Pumpelly,  then  State  Geolo- 

gist of  Missouri,  which  service  was  for  only  about  a  year 
by  reason  that  one  of  the  then,  as  even  now,  common 
incidents  of  State  geological  work— failure  of  appropria- 

tions—caused me  to  seek  another  job,  which  I  found 

promptly  under  Professor  N.  S.  Shaler,  of  Harvard,  just 
appointed  State  Geologist  of  Kentucky.  Under  him,  I 
worked  nearly  four  years,  when  fortunately  for  me.  from 
a  financial  standpoint,  appropriations  were  again  cut. 
and  I  sought  wider  fields,  going  to  Leadville,  Colorado, 
where  I  was  one  of  the  pioneers.  In  the  interval  I  spent 
about  six  months  in  Europe. 

In  what  year  was  that? 

The  spring  of  1878. 

Leadville  must  have  been  a  lively  place  then? 

It  was  an  example  of  the  ways  of  the  frontiersman  at 
that  time — wild  to  him  who  sought  such  surroundings, 
but  filled  with  the  most  attractive  and  intelligent  set  of 
young  technical  men  with  whom  it  has  ever  been  my  good 
fortune  to  foregather.  This  was  in  the  early  days  of  the 
technical  engineer,  who  came  into  his  own  in  a  remark- 

able way.  Never  in  all  the  years  since,  have  I  dwelt  with 

men  of  higher  average  intelligence  and  comradeship  than 
the  circle  who  made  their  start  at  Leadville. 

Please  mention  some  names. 

A.  R.  Meyer,  A.  A.  Blow,  William  Byrd  Page,  Fred 
Bruen,  W.  F.  Patrick,  Thomas  L.  Darby,  Charles  J. 
Moore,  Max  Boehmer,  D.  W.  Brunton,  Arthur  D.  Foote. 
Ferdinand  Van  Zandt,  James  B.  Grant,  W.  S.  Ward, 
Ralph  Nichols,  Henry  E.  Wood,  and  many  others. 

Did  you  meet  Dr.  Raymond  at  that  time? 

Dr.  Raymond  was  not  infrequently  at  Leadville,  as  ex- 
pert witness  in  the  important  apex  lawsuits,  which  domi- 

nated the  courts  of  Colorado  for  years. 

What  was  your  first  job  there? 

My  first  position  was  as  smelter  superintendent  for  a 
firm,  for  whom  I  built  the  second  smelting  plant  at  Lead- 

ville, subsequently  known  as  the  La  Plata  works. 

Where  did  you  get  your  previous  experience  for  this  job  ? 

The  task  came  to  me  unsolicited.  It  may  be  that  it  was 
a  case  where  need,  with  possibly  favorable  impression  of 
training  or  character,  forbade  rigorous  insistence  on  ex- 

perience. Smelting  was  very  profitable.  Charges  ranged 
from  $25  to  $40  per  ton.  My  employers  fully  understood 
the  profit  of  hard  driving.  The  already  going  plant  was 
doing  clean  and  slow  work,  smelting  perhaps  15  tons  of 
ore  per  day  in  a  small  stack.  Using  furnaces  with  about 

40%  larger  area,  we  put  through  40  tons  per  da}'— of 
course,  not  making  as  clean  slags,  but  largely  increasing 
profits.  The  waste  was  of  small  importance  in  view  of 
greater  tonnage. 

Did  you  continue  in  charge  of  this  smelter? 

Less  than  two  years,  when  I  went  'on  my  own',  leasing, 
prospecting,  of  course,  and  finding  in  the  mining  activity 
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at  that  time  sufficient  examination  work  to  keep  me  going 
in  comfort. 

Please  tell  me,  Mr.  Mo&rc,  trhat  sort  of  fees  did  they  pay 
at  that  time? 

"We  used  to  get  $25  per  day,  with  an  occasional  $50  if 
the  case  were  important.    These  were  rare. 

What  were  the  conditians  of  living? 

Somewhat  crude,  but  not  necessarily  involving  hard- 
ship. In  the  early  weeks  when  we  were  establishing  our- 

selves in  California  gulch,  five  of  us,  partners  in  a  claim, 
shantied  near  where  the  Grant  smelter  was  subsequently 

erected,  doing  our  own  cooking  week  about,  until  it  de- 
veloped that  one  of  our  party,  a  chemist,  was  an  ad- 

mirable cook — Jolin  II.  Talbutt.  Then  it  was  agreed  that 
he  should  do  aU  the  cooking,  the  remainder  of  us  taking 
turns  washing  the  dishes ! 

So  you  had  a  good  time? 

The  place  was  full  of  hope  and  excitement.  The  at- 
mosphere was  optimistic,  fear  of  failure  was  small ;  youth, 

courage,  and  hope  took  from  poverty  its  sting.  It  mat- 

tered little  were  a  young  man  'broke',  for  he  fully  ex- 
pected to  strike  it  again  the  next  day. 

How  long  did  you  remain  at  LeadvUlef 

Until  early  in  1882,  when  unexpectedly  an  offer  came 
to  me  to  open  an  iron  property  in  Kentucky,  which  I  had 
known  and  described  years  before  when  I  was  on  the 

Geological  Sun'ey,  with  no  expectation  that  ever  the  op- 
portunity would  come  to  me  to  share  in  its  development. 

This  offer  was  such  that  altliough  I  had  fully  expected  to 

end  my  daj^s  in  Colorado,  it  could  not  be  lightly  refused. 

How  much  memey  did  you  take  with  you  froyn  Leadville? 

A  few  thousand  dollars,  enough  to  make  me  feel  inde- 

pendent as  against  the  near-by  contingencies  of  life. 

So  you  took  charge  of  this  iron  property?  Bid  the  oper- 
ations involve  anything  interesting  in  a  technical 

wayt 

Nothing  complicated.  It  was  the  simplest  of  quarry- 
ing operations,  which  was  naturally  one  reason  why  it 

offered  a  chance  for  profit.  It  was  known  as  tlie  Slate 
Creek  Iron  Property.  Upon  it  was  built  in  1791  the  first 

blast-furnace  west  of  the  Alleghanies.  I  remained  in 
personal  charge  of  it  for  seven  years,  then  my  cliildren — 

When  were  you  married? 

In  1879,  to  Miss  Mary  Eva  Perry,  of  Rockford.  Illinois. 
who  went  with  me  as  a  bride  to  Leadville,  under  the  great 
pity  of  her  friends,  who  thought  that  she  was  taking 

grave  risks  in  going  to  such  a  lawless  land,  wliich  anxiety 
might  have  been  more  intense  had  they  known  the  ex- 

perience of  her  first  week,  when  she  saw  two  poliocmon 
shot  under  her  window.  In  1889,  my  children  reaching 
the  school  age.  I  removed  to  St.  Louis — my  old  home, 
where  I  have  dwelt  since. 

Why  do  you  call  it  your  old  home? 

^ly  father  moved  here  in  1859. 

You  established  yourself  in  St.  Louis  in  a  consulting  ca- 

pacity? 
In  a  consulting  capacity,  retaining  charge  of  the  iron 

enterprise  of  which  I  was  the  chief  executive  and  a  part 
owner.  The  proposition  which  carried  me  from  Colorado 

covered  not  only  what  for  that  time  was  liberal  compen- 

sation, but  a  year's  option  to  take  one-fourth  interest  in 
the  enterprise,  which  I  was  able  to  do. 

What  was  your  next  departure? 

I  retained  charge  of  this  enterprise  until  it  was  worked 

out.  meantime  with  friends  acquiring  a  large  brown-iron- 
ore  property  in  Alabama,  which  we  retained  for  a  num- 

ber of  years,  but  finally  sold  to  one  of  tlie  larger  Birming- 
ham consolidations.  I  was  president  of  this  company  for 

18  years. 

You  have  had  a  good  deal  of  e.rj'iei'iencc  in  the  mining  of 
iron  ores,  which  is  unusual  among  our  Western  mi  n. 

Our  operation  in  Alabama  originally  started  with  a 
eliarcoal  blast-furnace.  This  was  abandoned  with  the 

exhaustion  of  timber,  ending  in  commercial  mining  of 
ore  for  various  furnaces  in  Alabama  and  Tennessee.  We 

operated  a  very  large  brown-ore  mine  known  as  the  Baker 
Hill.  It  carried  an  ore  lens  about  100  ft.  thick  and  300 

ft.  long.  When  the  overburden  was  light,  we  mined  this 
cheaply.  Evidence  of  this  is  that  in  the  hard  times  of  the 

'90s  we  sold  iron  ore  as  low  as  80  cents  per  ton  of  2240 
lb.,  and  more  than  covered  expenses,  our  actual  mining 
cost  including  overhead  at  that  time  being  about  60  cents 
per  ton.  Of  course,  this  did  not  pay  for  depletion,  but  it 
kept  the  operation  alive  in  hard  times.  The  same  ore 
during  the  War  would  bring  approximately  $3.50  per 
ton. 

Thai  brings  us  to  what  yewr? 

This  property  was  sold  in  1908.  During  all  this  time  I 
was  practising  as  work  offered,  ranging,  with  the  usual 
fate  of  the  consulting  engineer,  over  most  of  the  mining 
States  and  Territories,  into  Canada  and  Mexico,  traveling 
for  some  years  around  fifty  tliousiind  miles  per  annum. 

Can  you  mention  any  of  your  operations  that  proved  im- 
portant or  otherwi<sc  interesting? 

Probably  on  the  whole  the  most  interesting  enterprise 
with  which  I  have  been  connected,  and  which  in  fact  I 

organized  and  assembled,  was  the  Conrey  Placer  ]\Iining 
Comj^any,  of  Montana. 

note  did  you  get  into  that? 

In  1896.  while  employed  by  Bigelow  &  Bixby.  of 
Boston,  to  examine  a  placer  in  Idaho,  on  the  request  of 

thi'  promoter,  wlio  was  with  me.  I  stopped  off  at  Alder 
Gulch,  Montana,  to  see  a  proposition  on  which  lie  then 

had  an  option.  This  propei'ty  was  known  as  the  German 
Bar  tract.  It  covered  al)Out  H  miles  of  the  gulch.  The 
operation  contemplated  was  llie  re-working  of  tlie  old 
tailing  by  machinery.  It  developed  that  this  tract  was 
under  option  to  another  party,  whom  I  met  on  the 
ground.  The  incident  was  pleasant  to  neither  party,  but 
I  recognized  possibilities,  which  led  to  the  request  that 
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should  the  then  lioldei-  of  the  option  fail  to  close,  it  should 
be  offered  to  my  clients.  At  the  same  time,  I  was  shown 

the  Conrey  ranch  at  the  mouth  of  Alder  gulch,  by  John 
C.  Sloss,  an  old  Montana  miner,  who  stated  that  he  had 
talked  with  the  owner  and  could  secure  an  option  for  a 

year  at  a  reasonable  price — $30,000.  While  in  Idaho,  the 
option  on  the  German  Bar  property  lapsed  and  was 

promptlj'  taken  up  b.y  my  clients.  We  re-visited  the 
property  in  October  and  closed  for  its  purchase,  paying 
one-quarter  down,  the  rest  in  three  equal  payments.  If  I 
remember  correctly,  the  price  was  $100,000.  At  the  same 

time  prospecting  work  was  started  upon  the  Conrey 
ranch,  on  which  we  developed  more  than  200  acres  of 

pa.yable  dredging  ground.  It  was  acquired  by  my  clients 
in  the  following  year. 

work,  if  I  remember  the  figures  correctly,  upon  this  tract 
yielded  37c.  per  cubic  yard  at  a  cost  of  about  24c.  This 
was  free  ground  which  had  been  worked  over  by  the  old- 

timers  by  the  'shovel  in  aiul  shovel  out'  method,  under 
which  each  miner  was  allowed  hut  100  ft.  of  the  gulch  for 
his  claim  and  had  to  deliver  the  water  to  his  neighbor 

below,  free  of  sand.  Operating  cost  of  the  cable-way  was 
prohibitive  for  the  ground  on  the  Conrey  ranch.  We 
therefore  came  to  dredging,  which,  at  that  time,  was 
being  carried  on  in  Gra.sshopper  gulch,  some  40  miles 
distant,  with  small  double-lift  dredges. 

Was  Ben.  8.  Revett  there  then? 

Previous  to  that  time  he  had  been,  but  not  actively  at 

the  time  of  which  we  are  speaking.  In  the  dredging  in- 
dustry we  experienced  the  usual  history  of  early  de- 

HAERISON  AVENUE,  LEADVILLE,  IN  1879 

Was  Professor  Shaler  one  of  ijoar  clients? 

Professor  Shaler  was  associated  with  the  gentlemen 
whom  T  have  mentioned.  He  enthusiastically  accepted, 
as  he  had  done  through  nearly  30  years  of  our  close  busi- 

ness association,  my  judgment  regarding  this  property. 
He  visited  it  the  following  summer,  after  it  had  been 
purchased. 

That  was  in  1897 f 
Yes. 

When  did  Hennen  Jennings  become  connected  luith  the 
enterprise? 

Nine  years  later — in  1906,  when  he  and  his  associates 
purchased  my  interest. 

Did  you  have  anij  interesting  technical  experience  in  con- 
nection xvith  this  enterprise? 

The  first  attempt  to  work  the  property  was  by  means  of 
an  excavating  cable-way;  tliis  was  an  ingenious  device, 
developed  for  us  by  the  Lidgerwood  company;  it  func- 

tioned profitably  on  relatively  high-grade  gravel  in  the 

upper  part  of  the  German  Bar  tract.     The  first  year's 

velopers;  v,'e  built  machinery  and  tore  it  to  pieces,  re- 
building stronger,  and  repeating  the  operation  until  at 

last  machinery  was  evolved  to  meet  our  requirements. 

Can  you  give  me  comparative  figures  for  the  capacity  of 
the  dredge  and  cost  of  operation  at  the  beginning 
and  at  the  end  of  the  period  of  growth? 

At  the  beginning  of  operations  single  dredges  used  3i 

to  5-ft.  buckets,  steam-driven,  involving  costs  of  from  12 
to  13c.  per  yard.  The  property  is  now  almost  exhausted, 

but  one  dredge  remains,  electrically  driven,  with  16-ft. 
buckets,  handling  nearly  400,000  yd.  per  month.  It  has 

shown  a  cost,  for  an  entire  year,  after  full  charge  for  up- 
keep, of  3.16c.  per  cubic  yard. 

Did  you  make  any  innovations  in  dredging  practice? 

We  were  the  first  to  prove  that  dredging  was  practic- 
able throughout  the  Montana  winter,  incidental  to  which 

we  introduced  the  plan  of  flooding  the  surface  to  keep  th'> 
loam  from  freezing,  in  which  also  I  think  we  wer^^ 

pioneers. 

What  ivas  the  capacity  of  the  o-ft.  dredge? 
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About  40,000  cu.  yd.  per  month. 

One-tenth  of  the  present  rate? 

Yes.  The  Conrey  property  in  its  earlier  days,  until  the 
time  came  for  excavating  the  fringes  of  the  main  deposit, 
was  reniarkal)Ie  in  its  uniform  yield.  It  was  at  times 

almost  i)ossil)le  to  predict  a  eleau-up  from  the  number 
of  hours  operation  of  the  dredge. 

This  enterprise,  taken  altogether,  proved  highly  profit- 
able? 

It  has  been  very  successful. 

Roughly,  how  much,  a  milli-on  or  two  million  dollars? 

I  have  not  the  figures  to  date.  Judging  from  the  out- 
put for  the  time  when  it  was  under  my  close  knowledge, 

I  estimate  that  the  property  lia.s  yielded 

gross  around  seven  million  dollars.  ■ 
Did  Harvard  College  participate  in  these 

profits? 

Colonel  Gordon  McKay,  a  retired  me- 
chanical engineer,  of  the  older  generation, 

a  client  of  mine  for  30  years  or  more,  came 

into  the  Conrey  property  after  my  orig- 
inal employers  reached  their  financial 

limit.  He  had  been  many  years  retired 
and  was  but  casually  interested  in  life. 

The  control  of  the  property  that,  during 
all  the  mechanical  difiSculties  of  operation, 
always  responded  to  work  by  production, 
revived  his  interest  in  his  old  profession. 
He  died  before  the  property  had  got  to  its 
big  results,  but  with  absolute  confidence 
in  its  outcome. 

What  u-as  McKay's  relation  to  Harvard? 
Colonel  McKay  left  his  estate  to  trustees,  to  be  used  for 

the  benefit  of  Harvard  College,  This  included  bis  inter- 
est in  the  Conrey  Placer  Mining  Company. 

Tou  icere  engaged  as  engineer  in  other  placer-mining 
operations  in  the  West? 

Only  on  examination  work. 

Tou  were  much  in  Mexico? 

For  several  years,  until  the  revolution  unseated  Diaz, 
a  large  share  of  my  work  lay  in  Mexico. 

Did  <iou  have  anything  to  do  with  lead  mining  in 
Missouri? 

I  have  had  no  executive  responsibility  for  any  of  the 
large  operations.  Some  years  ago,  C.  P.  Perin,  of  New 

York,  and  I  examined  one  of  the  large  properties  as  a  pre- 
liminary to  some  financing.  We  recommended  the  loan. 

For  a  time  thereafter  I  represented  the  bondholders  on 

the  board  of  directors,  and  as  such  had  knowledge  in  de- 
tail of  what  was  being  done.  This  was  the  Doe  Run  Lead 

Company  of  south-cast  Missouri. 

I  remember,  Mr.  Moore,  when  I  was  at  Joplin.  in  1917,  I 
heard  of  your  successful  zinc  operation  in  the  Miami 
district.    Will  you  state  how  you  got  into  that? 

This  property  consisted  of  120  acres  of  Indian  leases, 
which  were  brought  to  the  attention  of  some  of  my  friends 
and  myself,  with  the  result  that  it  was  undertaken  and 

developed  to  a  producing  property,  but  was  sold  within 
less  than  two  years  to  wealthy  oil-operators  of  Tulsa, 
Oklahoma. 

This  icas  the  Admiralty  mine,  was  it  not? 

This  was  the  mine  of  the  Admiralty  Zinc  Company.  It 
is  still  operating,  one  of  the  steady  and  largest  producers 
in  the  district. 

You   obtained   the   ground   on   leases  from   the   Indian 
owners? 

On  the  contrary,  the  leases  were  taken  from  sub-lessees. 
On  what  royalty? 

^-^■^\^A^   MISSOURI- KAtiSAS- 
l'.^       ̂ -V^  OKLAHOMA. Z/fjc-i£Ao  District 

■Im^.rl  Citritt  Poner L.nfi  s^rin  fftuf,   

Royalties  varied  from  15%  to  20%. 

Were  the  Indians  greatly  enriched  by  the  transaction? 

At  the  time  we  sold  we  were  paying  about  $5000  per 
month  to  one  Indian. 

Did  you  have  anything  more  to  do  with  that  interesting 
district? 

Not  since  then. 

What  were  you  able  to  do  during  the  War? 

If  I  was  of  any  national  value  during  the  War,  it  was 
because  of  my  work  to  prevent  duplication  of  effort  on 

the  part  ol'  various  coinmittees  and  organizations;  and  in 
the  lorniatio'i  of  what  was  then  known  as  the  War  Min- 

erals Committee. 

At  that  time  you  were  President  of  the  Institute,  were 

you  not? 
I  was  elected  President  of  the  American  Institute  of 

Mining  Engineers  less  than  sixty  days  before  the  declara- 
tion of  war.  Immediately  following,  enthusiastic  and 

patriotic  engineers  urged  that  I  place  the  Institute  at  the 
command  of  the  Government.  Various  technical  com- 

mittees had  been  organized.  My  service  consisted  in 

helping  to  co-ordinate  these  eommiftees,  and  preventing 
special  investigations  of  mineral  resources  by  a  certain 

very  potent  Board,  by  showing  to  them  that  the  Govern- 
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nieiit  bureaus  were  already  in  possession  of  a  vast  body  of 
information  which  could  not  be  duplicated  in  reasonable 

time  by  new  investigators.  I  insisted  that  the  commit- 
tees, wherever  possible,  should  work  through  the  existing 

government  agencies:  the  Geological  Survey  and  the 
Bureau  of  Mines. 

Tou  have  not  mcmtioned  the  most  direct  service  and  the 

one  that  entailed  the  greatest  amount  of  your  time 

and  patience,  namely,  the  War  Minerals  Relief  Com- 
mission; when  did  you  begin  tliat  work? 

I  first  learned  the  intention  of  Secretary  Lane  to  or- 
ganize such  a  commission  by  the  receipt,  in  March  1919, 

of  a  telegram  from  him,  asking  if  I  would  accept  ap- 
pointment upon  it. 

Yoin-  colleagues,  as  I  remember,  ivere  Senator  Shafroth 
and  — ? 

My  colleagues  were  Ex-Senator  Shafroth,  of  Colorado, 
Ex-Representative  Foster,  of  Illinois.     In  a  few  months, 

ination  of  the  largest  number  of  claims  were  forced  by 
legal  opinions  of  the  Solicitor  of  the  Interior  Department 
and  the  Attorney  General  of  the  United  States,  which 
were  mandates  to  the  Commission,  and  necessarily  to  be 
followed.  The  task  was  one  of  great  difficulty  by  reason 
that  there  were  no  contracts  formal  or  informal.  The 
duty  of  the  Commission  was  to  determine  what  "net 

losses"  had  been  incurred  by  claimants  "in  consequence 
of"  request  or  demand  of  certain  named  governmental agencies.  Necessarily,  if  a  man,  previous  to  the  entry  «i 
the  United  States  in  the  War,  had  been  engaged  in  the 
industry  which  resulted  in  loss,  the  Government  could 
not  have  been  responsible,  unless  he  could  show  either 
that  he  had  increased  loss  by  additional  investment 
through  Government  request,  or  that  he  would  have 
ceased  but  for  it. 

Then  it  became  a  question  of  determining  the  amount  of 
stimulation  for  n-hich  the  Government  was  re- 

sponsible f 
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Dr.  Foster's  death  left  a  vacancy  which  was  filled  by  the 
appointment  of  a  mining  engineer,  Mr.  Horace  Pomeroy, 
of  San  Francisco. 

How  long  was  that  commission  in  existence? 

Although  Secretary  Lane  stated  his  expectation  at  the 
time  of  appointment  that  the  task  would  be  accomplished 
within  a  year,  it  actually  required  more  than  two. 

As  you  know,  there  has  been  criticism  of  the  rulings  of 
the  Commission,  and  some  of  it  may  seem  to  you  to 
have  been  unfair.  You  must  now  be  in  a  position  to 
look  back  upon  your  work  ivith  a  good  deal  of  satis- 
faction? 

Possibly  enough  time  has  not  yet  elapsed  to  enable  me 

to  take  a  detached  view  of  the  work,  and  its  critics,  but 
under  my  present  light,  I  cannot  see  any  line  of  decision, 
or  method  of  treatment  in  the  cases,  which  should  be  ma- 

terially modified. 

Wou't  you  say  something  about  the  difficulties  that  you encountered? 

The  criticism  came  from  interested  and  disappointed 
parties.    Further,  the  rulings  which  resulted  in  the  elim- 

Ycs.  It  was  readily  seen  that  a  matter  of  this  kind  was 

one  of  great  difficulty ;  especially  in  view  of  the  naturally 
insistent  demands  of  claimants,  who,  once  possessed  by 
the  belief  that  the  Government  is  their  debtor,  are  apt  to 
lose  the  sense  of  proportion. 

You  have  reason  to  be  proud  of  having  been  President  of 
the  Institute.    You  probably  have  definite  ideas  as  to 
the  functions  that  the  Institute  can  best  perform  in 
behalf  of  the  profession? 

Naturally,  I  have  given  thought  to  such  matters,  some 
of  the  conclusions  of  which  were  expressed  in  my  report 

at  the  time  I  passed  from  office.    The  problems  are  diffi- 
cult.    They  lie  between  extreme  centralization  of  con- 

trol, with  fair  efficiency,  and  the  opposite  of  decentral- 

ization, with  loss  of  continuitj'  of  action.     The  gravest 
problem  is  to  secure  a  voice  in  the  detailed  policies  of  the 
Institute  for  the  men  in  the  hills  who  do  the  real  work  of 

the  profession.     My  theory  of  it  is  that  ultimately  the 
directors  must  be  chosen  by  districts  and  some  method 

evolved  by  which  their  attendance,  at  a  reasonable  pro- 
portion of  the  meetings  of  the  board,  at  least,  can  be 

secured.    The  next  in  importance  is  to  get  the  member- 
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ship  to  realize  that  they  have  obligations  to  the  organiza- 
tion. To  my  knowledge  it  is  the  earnest  desire  of  the 

men  in  the  East,  who  now  necessarily  make  the  decisions 
of  the  Institute,  that  the  West  shall  have  and  exercise  a 

potent  voice.  To  that  end,  Western  directors  are  always 
elected,  but  instances  have  arisen  where  a  man  would  re- 

main a  member  of  the  board  for  three  years  without  at- 
tending a  single  meeting.  At  the  present  time  there  are 

five  directors  from  the  West,  only  one  of  whom  has  at- 
tended a  meeting  since  February.  In  1919,  of  three 

Western  directors,  two  attended  one  meeting  each.  In 
1920.  of  four  Western  directors,  one  man  attended  one 

meeting,  and  in  the  first  half  of  1921,  with  five  liii'eetors, 
no  man  has  attended  any  meeting. 

Mr.  Moore,  what  do  you  mean  by  the  West?  To  us  ivho 
live  in  San  Francisco,  the  West  probably  begins 
nearer  the  Pacific  than  it  does  ivith  you;  do  you 

mean  tvcst  of  the  Mississippi  River"? 
West  of  the  100th  meridian. 

Which  is  —f 

In  or  west  of  the  Rocky  Mountains. 

But,  surely,  the  gentlemen  in  New  York  consider  St. 
Louis  tvest,  do  they  not? 

That  is  true  of  many,  and  iu  our  own  minds,  we  hold 
with  them.  I  am  thinking  as  I  speak  of  the  Mountain 
and  Pacific  Coast  membership. 

The  problems  of  the  national  engineering  societies  are 
difiicult  for  the  reason  that  none  of  them  are  able  to  carry 

their  necessary  expenses  from  the  dues  and  initiation 

fees  paid  by  the  members.  There  has  grown  up.  however, 
a  constant  small  revenue  from  the  sales  of  publications, 

which  have  made  up  the  deficits. 

To  what  extent  is  the  financial  stringency  of  the  Institute 
due  to  the  exuberance  of  its  publication  activities? 

I  am  not  prepared  to  accept  the  word  "exuberance". 
Go  ahead. 

There  is  always  to  he  heard  the  voice  of  the  man  who 
wants  few  publications.  fJenerally.  he  is  mature  and  has 
acquired  a  permanent  set  as  well  as  a  specialty.  A  young 
man,  still  believing  that  his  future  may  lie  in  any  one  of 
many  directions,  is  apt  to  want  everything  he  can  get. 
These  young  fellows  accumulate  documents,  reports,  and 

papers  after  the  fashion  of  the  young  wife  in  the  Ken- 
tucky mountains.  Years  ago,  when  examining  a  coal 

tract  in  Breathitt  county.  I  was  directed  to  the  home  of 
a  man  called  Old  Flint  Ridge  George  Miller,  who  would 

not  only  take  care  of,  but  would  vouch  for,  me — some- 
tinii's  important  in  that  country.  In  the  home — a  two- 
room  cabin — were  the  old  man  and  his  wife,  my  assistant 
and  myself,  and  upstairs,  the  youngest  son  with  his 
newly  won  bride.  They  were  building  a  cabin  over  the 

iiill.  The  old  man.  commenting  on  the  new  daughter-in- 

law,  said:  "That  thar  gal  is  .iust  like  one  of  these  yar 
mountain  rats — every  time  she  goes  into  that  house  fehe 

carries  something".  These  young  engineers  often  cgn-ry 
information  to  their  files  more  eflfectivdv  than  to  Ihcii/  in- 

telligence, until  years  teach  them  the  imiirobability  of 
ultimate  omniscience,  and  they  reject,  initially,  material 

which  they  know  is  likely  to  be  of  small  use. 

You  anlicipati  the  revival  of  uiining,  do  you  not? 

I  have  no  idea  as  to  time,  but  the  curve  of  mining,  like 
other  business,  shows  recessions  and  subsequent  peaks. 

One  of  the  advantages  of  years  is  a  realization  that  metal 

production  will  not  cease.  I  remember  in  the  'eighties 
traveling  with  an  old  friend  who  had  been  long  in  cop- 

per mining.  The  metal  at  that  time  was  worth  about 

9  cents  per  pound.  His  depression  was  great,  and  he  ex- 
])ressed  the  desire  to  get  out  of  the  industry,  fully  be- 

lieving that  it  would  never  be  any  better.  He  did  with- 
draw from  liis  tlu'ii  active  operations,  but  since  then  he 

has  been  almost  constantly  interested  in  other  copper  en- 
terprises. 

If  we  remember  that,  roundly  speaking,  the  metal  pro- 
duction of  the  United  States  doubles  every  ten  years, 

producing  thereby  practically  as  much  as  in  the  whole 

previous  period,  you  will  find  it  difficult  to  doubt  the  re- 
turn of  large  production.  I  believe  in  the  increasing 

value  of  deposits  of  all  mineral  ores.  The  public  does  not 

realize  that  in  mining  we  draw  on  a  bank  account  w-here 
no  deposits  are  made  and  that  the  easily  accessible  de- 

posits are  becoming  steadily  less.  Therefore,  the  value  of 
good  mineral  deposits  is  bound  ultimately  to  come  to  the 

higher  level.  To  develop  them  will  create  continually  in- 
creasing demand  for  engineering  skill,  but  it  is  more  than 

probable  that  the  engineers  who  so  serve  will  be  spokes  in 
the  w^heels  of  great  organizations  rather  than  independent 

producers. 

Have  you  any  pronounced  ideas  on  mining  education? 

I  have  a  growing  realization  that  after  all,  the  greatest 

ability  lies  in  the  power  to  persuade  and  direct  one's 
fellow-men.  Mere  technical  knowledge  can  never  give 
this.  Possibly  it  is  entirely  a  matter  of  native  power, 
which  no  education  can  impart.  I  believe,  however,  in  a 

broad  grounding  in  the  fundamentals  of  science,  historj'. 
and  language,  rather  than  in  the  attempt  to  teach  finished 
details.  The  young  man  leaving  the  mining  school  is 

largely  a  creature  of  chance,  tosse(i  by  the  waves  of  op- 
portunity into  the  channel  of  activity  where  he  finds 

sustenance.  If  he  be  well  grounded  in  the  gi'eat  funda- 
mentals of  science,  with  the  ability  to  write  and  speak  the 

language,  he  can  acquire  the  details  of  the  calling  into 
which  he  has  come,  far  better  than  he  can  acquire  the 

fundamentals  which  may  be  missing,  should  he  have  pre- 
pared for  another  line  of  industry  than  that  in  which  he 

is  east. 

V..\N.\i)irM,  according  to  a  bulletin  of  the  Arizona  State 
Bureau  of  ]\Iines.  was  first  employed  by  Bcrzclius  in  the 
manufacture  of  a  black  ink.  which  it  was  later  found 
could  be  made  indelible.  For  many  years  this  was  the 

only  industrial  application.  In  1861  Saint-Claire-Deville 

pro])osed  its  use  in  the  ceramic  arts,  and  about  tlu'  year 
1870  vanadium  commenced  to  play  an  important  part  in 
the  industry. 
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IN  THE  MOUNTAINS  OF  BRITISH  COLUMBIA 

The  Nugget  Gold  Mines,  at  Salmo,   British  Cohimbia 

By  George  H.   Shepherd 

The  properties  of  the  Nugget  Gohl  Mines,  Ltd.,  are 

situated  on  the  nortli  side  of  Sheep  Creek  canyon  in  the 

Nelson  mining  district,  British  Columbia.  They  occupy 

the  entire  slope,  from  the  creek-level  to  the  old  Nugget 

workings.  Eight  claims,  a  mill-site,  cyanide  plant,  aerial 

tramway,  surface  equipment,  and  buildings  comprised 

the  holdings  of  the  Mother  Lode  Sheep  Creek  Mines  Co. 
Seven  claims  and  the  disused  mill  were  the  visible  assets 

of  the  original  Nugget  company.  During  1919  the  two 

companies  were  combined,  the  consolidation  being  known 
as  the  Nugget  Gold  Mines,  Ltd. 

Eleven  miles  of  good  road  connect  the  cyanide  mill,  at 

creek-level,  with  the  Great  Northern  railroad  at  Salmo. 

This  wagon-road  also  serves  the  Queen,  Kootenay-Belle, 
Reno,  Ore-Hill.  Vancouver,  and  other  properties,  as  well 
as  the  settlement  of  Sheep  Creek,  1|  miles  below  the  road 

terminal.  A  trail  from  the  end  of  the  road  at  the  Nugget 
mill  opens  up  the  interior  for  about  14  miles ;  pack-trains 

move  supplies  from  this  point  to  the  Bayonne,  Spokane, 
and  other  camps  in  the  Bayonne  district. 

Veins  and  Enclosing  Formation.  The  ore  from  tlic 

consolidated  properties  is  an  oxidized  gold-bearing 
quartz :  it  is  mined  from  the  fault-fissures  that  intersect 

the  alternating  bands  of  laminated  quartzite  (known  as 

the  bee-hive)  ;  chlorite  and  quartz-schists  comprise  the 

local  formation.  The  veins,  seven  in  number,  vary  in 

strike  from  N.  20°  E.  to  east  and  west,  and  dip  from 

70°  E.  to  almost  vertical.  Two  only  of  these  veins  have 
been  mined  or  prospected.  The  orebodies  are  lenticular, 

varying  in  width  from  one  to  eleven  feet,  and  with  a 

maximum  length  of  210  ft. ;  they  exist  only  in  the  quartz- 
ite ;  vein  continuations  through  the  schist-zones  are  uni- 

formly barren.  During  1920-1921,  a  cross-cut  driven 
1165  ft.  in  a  northerly  direction  from  a  point  inside  the 

No.  5  level  of  the  Mother  Lode  workings  tapped  the 

principal  Nugget  vein  at  a  depth  of  1050  ft.  below  the 

rim-rock,  and  625  ft.  below  the  deepest  of  the  old  Nugget workings. 

Character  op  Ore.  Oxidation  persists  to  the  present 

lowest  level,  at  1050  ft.,  but  sulphides  are  found  in  places 

in  tlie  mine  as  pyrite,  chaleopyrite.  sphalerite,  and  galena. 

Pyrolusite  coats  the  cleavage-planes  in  some  of  the  vein- 

matter;  the  presence  of  malachite  and  native  copper  (in 

leaf  form)  sometimes  causes  trouble  in  metallurgical 

operations. 
Development.  About  6000  ft.  of  cross-cuts,  drifts. 

shafts,  and  raises  comprise  former  developments,  mostly 

in  the  Nugget  ground.  A  winze,  sunk  from  the  No.  5 

level  (Mother  Lode)  is  down  150  ft.  on  the  vein,  with 
several  hundred  feet  of  drifting,  both  east  and  west  from 

the  shaft.  The  Nugget  vein  has  been  stoped  200  ft.  above 

the  car-tracks  on  level  No.  5,  and  for  a  lengtli  of  210  ft. 
east  and  west  from  the  cross-cut.  A  raise,  continued 

450  ft.  on  the  vein,  will  connect  with  the  deepest  of  tli>' 
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old  Niifiget  workings,  and  is  expected  to  expose  a  block 

of  from  12.000  to  15.000  tons  of  good  niilliiig-ore.  The 

precipitous  character  of  the  country  permits  the  driving 

of  a  furtlier  series  of  cross-cuts,  to  cut  the  vein  at  re- 

quired points  hetwecn  the  No.  5  level  and  the  lower  tram- 
terminal,  1800  ft.  below. 

Aerial  Tram  Equipment.  Level  No.  5  (elevation  5325 

ft.)  is  connected  with  the  mill  by  3800  ft.  of  aerial-tram- 

way of  the  gravity  type,  carrying  18  self-dumping  buck- 

ets, each  of  one-quarter  ton  capacity,  and  a  set  of  timber- 
hooks.  The  tram-grade  is  approximately  30%.  and  100 

tons  can  be  lowered  to  the  mill  in  8  hours.  All  mine- 

supplies  and  equipment  are  raised  from  creek-level  to  the 
lower  terminal  on  an  inclined  tramway  operated  by  an 
air-hoist.  A  new  cable  was  placed  in  position,  spliced, 

and  the  buckets  re-hung  in  40  hours  last  July. 

Mill.  The  tram-buckets  dump  automatically  into  a 

75-ton  bin,  whence  the  ore  passes  over  an  8  by  3-ft. 
grizzley.  the  bars  of  which  are  spaced  li  in.  and  are  set 

at  an  angle  of  60°.  The  undersize  falls  to  the  battery- 
bin,  which  has  a  capacity  of  350  tons.  The  oversize  is 
crushed  in  a  Blake  jaw-crusher  (12  by  18  in.)  to  li  in. 
All  labor  in  connection  with  crushing  is  performed  by 

the  tram-tender,  on  day-shift,  whose  other  duties  include 
the  loading  of  supplies  to  the  buckets  and  hooks,  as  well 

as  the  drying,  cutting-down,  and  crushing  of  mine-sam- 
ples to  i  in.  For  this  duty  a  wood-burning  dryer  and  a 

sample-grinder  operated  by  a  small  Pelton  wheel  are  pro- 
vided. Lime  is  added  to  the  ore  in  the  upper  bin  as  re- 
quired. Rack-and-pinion  ore-gates  and  Challenge  feeders 

control  the  flow  of  ore  to  the  stamps. 

The  stamp-batterj'  is  of  the  South  African  pattern, 
with  an  individual  water-line  to  each  die — a  feature  that 
is  not  utilized.  The  ten  1050-lb.  stamps  drop  6^  in.  at 

the  rate  of  100  per  minute.  Cams  of  the  usual  self- 
tightiMiing  type  are  used.  Breakages  are  few;  only  one 

stem  was  broken  during  1920.  Square-opening  ^-in. 
mesh  screens  are  used ;  these  last  from  1 5  to  20  days. 

The  ore  is  crushed  in  solution,  the  ore-solution  ratio 

being  1  to  3 ;  60  to  65  tons  pas,ses  through  the  stamp-mill 
per  day  of  16  hours,  indicating  a  stamp-duty  of  0.406 
ton  per  hour.  The  discharge  flows  into  an  Alderson 

modification  of  the  Akins  classifier,  the  resulting  over- 

flow passing  direct  to  a  Dorr  thickener.  The  coarse  ma- 
terial, carrying  45%  moisture,  is  sent  to  an  Allis-Chal- 

mers  5  by  20-ft.  pebble-mill.  The  product  from  this  flows 
to  a  sump,  from  which  it  is  lifted  by  a  Frenier  pump  to 

a  Dorr  duplex  drag-classifier,  the  overflow  pas.sing  to  a 
Dorr  10  by  30-ft.  thickener,  with  a  capacity  of  220  tons 
of  water.    The  oversize  is  returned  to  the  tube-mill. 

Difficulty  in  procuring  Danish  pebbles  compelled  the 
use  of  substitute  material  from  the  mine-waste  and  from 

the  hillside  near  the  mill.  This  material  gave  trouble, 
and  the  use  of  it  has  prevented  the  attainment  of  maxi- 

mum output.  The  overflow  from  the  Dorr  thickener  is 

passed  through  a  Merrill  clarifying  press  of  10  frames; 
a  pressure  of  from  4  to  8  lb.  is  used ;  from  here  it  passes 
to  sumps.  The  thickener  product  is  lifted  by  a  3-in. 
centrifugal  pump  to  the  first  of  four  Pachuca  agitation 

vats,  connected  in  series,  and  of  an  effective  capacity  of 

20^  tons  of  water  each ;  air  at  30-lh.  pressure  is  used. 
The  density  of  the  pulp  may  be  reduced  as  required  by 
adding  barren  wash.  Agitation  is  continued  for  six  to 

eight  hours.  'Aero'  brand  cyanide  is  added  to  the  first 
Pachuca;  the  cyanide  strength  is  maintained  at  1.1  Ih. 

per  ton,  and  the  alkalinity  at  0.3  lb.  per  ton.  Extraction 
of  gold  and  silver  from  the  solutions  is  satisfactory.  The 

slime  from  the  Pachueas  goes  to  a  20  by  10-ft.  mechanical 
agitator,  which  serves  as  a  reservoir,  thence  to  the  presses. 
The  presses  are  of  the  usual  Merrill  type,  each  with  35 

Sampte  ■ 
qI  i:ru5her 

Mine  compressor 

PLOW-SHEET  OF  NUGGET   MILL 

frames ;  they  have  a  capacity  of  85  cu.  ft.  each ;  10-oz. 
canvas  is  used,  the  life  varying  according  to  the  quality 

procurable.  The  pressure  during  fiUing  varies  from  18 
to  22  lb. ;  the  maximum  wash-pressure  is  32  lb. ;  air  at 

15-lb.  pressure  is  \ised.  A  water-pressure  of  60  lb.  per 
square  inch  is  maintained  to  discharge  the  residue. 

Periods  of  time  for  washing  and  air-displacement  vary 
with  the  age  and  the  condition  of  the  cloth,  and  with  the 
texture  of  the  cake.  The  rich  pregnant  solution  goes  to 

the  gold-sump ;  other  solutions  are  elevated  to  the  bat- 
tery-tank, on  the  l)attcry-floor,  by  means  of  a  5  by  7-in. 

triplex  pump.  The  pregnant  solution  is  pumped,  by  a 

second  triplex  pump  of  the  same  size,  to  a  Merrill  10- 
frame  36-in.  triangular  jirecipitation  press,  placed  at  the 

top  of  the  mill.    The  .solution  from  this  discharges  to  two 
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20  by  10-ft.  sumps  immediately  beneath  the  press. 

The  precipitant  used,  'merrillite',  is  fed  by  a  screw- 
conveyor  type  of  feeder  to  a  12  by  24-in.  pebble-mill, 
where,  after  emulsifieation  with  barren  solution,  plus  a 

drip  of  lead-acetate  solution,  it  is  fed  to  the  triplex-pump 

A  PACK-TRAIN  IN  BRITISH  COLVMBIA 

respect  the  results  being  unsatisfactory;  the  mill-runs 
seldom  cover  more  than  five  or  six  months  out  of  the 

twelve ;  the  remainder  of  the  time  is  lost,  as  aerial-tram 
operation  is  restricted  to  the  capacity  of  the  bin.  when 

milling  ceases.  The  plant  is  equipped  with  a  10  by  12-iu. 
single-stage  compressor,  delivering  air 
at  60  pounds. 

Clean-ups  are  made  at  bi-monthly 
intervals;  air  at  60-lb.  pressure  is 

passed  through  the  press  till  a  mois- 
ture content  of  about  40%  may  be  ex- 

pected in  the  precipitate  to  be  re- 
moved. The  precipitate  as  removed 

from  the  press  falls  into  a  tray,  on 

castors,  that  is  placed  directly  be- 
neath, and  is  carried  from  here  to  the 

refinery  in  fibre  tubs.  Each  tubful  is 

weighed,  passed  through  a  ̂ -in.  sieve, 
and  coned  ;  when  the  cone  is  complete, 
the  mass  is  pipe-sampled. 

The  REFINERY  is  equipped  with  a 

large  English  cupelling  furnace,  a 
power-agitated  acid-treatment  tank,  a 

monteju,  and  a  Merrill  12-leaf  2-1  by 
24-in.  clean-up  press.  A  furnace,  con- 
.structed  on  the  property,  is  fired  by 

two  2i(-in.  Gary  burners,  .supplied  with 
gasoline  as  fuel ;  the  pressure  of  air  is 
60  lb.,  and  a  No.  100  crucible  is  used. 

suction,  at  the  rate  of  3.5  oz.  per  ton 
of  solution.  Eight  tons  of  solution  per 
hour  is  precipitated.  During  the  final 

clean-up  last  October  the  pipe  between 
the  triplex  pump  at  the  foot  of  the 
mill  and  the  precipitation  press  was 
taken  down,  and  the  incrustation  re- 

moved by  hammering.  The  precipi- 
tate recovered  yielded  $1600  in  gold. 

Filtei'-paper  is  used  on  the  press 
cloths.  The  air  and  solution  pass 
through  readily ;  the  precipitated  solu- 

tion assays  a  trace  almost  up  to  the 
hour  of  the  clean-up.  The  pressure  in 
an  empty  press  is  from  5  to  6  lb. ;  in  a 

loaded  press,  from  15  to  25  pounds. 
Cyanide  and  Pebble  Consumption. 

The  consumption,  per  ton  of  ore 

milled,  equals  NaCN,  1.55  lb.;  CaO, 

2.45  lb. ;  'merrillite',  0.55  lb. ;  lead  ace- 
tate, 0.002  lb. ;  quartzite  pebbles,  20  lb. 

Extraction  is  from  97  to  98%. 
Power.  The  plant  is  operated  by 

eight  Pelton  wheels,  impelled  under  a  head  of  650  ft.  and 
a  pressure  of  350  lb.,  and  developing  a  maximum  of  400 
hp.  Water  for  power  and  all  other  purposes  is  secured 
from  the  north  and  south  forks  of  Sheep  creek,  being 
brought  to  the  mill  througli  11,000  ft.  of  15-in.  steel  and 

stave  piping.  The  available  water-power  depends,  for 
duration  and   quantity,  on  climatic  conditions,  in   this 

the  nuoget  mill 

A  bloek-and-tackle  is  used  for  hoisting  and  pouring 
the  metal.  Formerly,  following  Mother  Lode  practice, 

the  crude  precipitate  was  fluxed  and  melted  direct, 
producing  a  base  bullion  with  a  fineness  of  250  to  500 
parts  per  1000.  The  crucibles  lasted  one  heat  or  less. 
This  base  bullion  was  unwelcome  at  the  mint  at  Van- 

couver; the  assays  and  controls  failed  to  cheek.     Since 
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Auifiist  last,  acid-treatment  lias  been  adopted;  the  pro- 
eediiri'  at  present  consists  of  treatinjr  the  precipitate 
with  arid.  lilterinK,  washing,  and  air-drying:  tlie  residue. 
AlMiut  li  to  li  lb.  of  commercial  sulphuric  add  jier 
pound  of  precipitate  is  used. 

Alter  drying,  the  precipitate  is  removed  fi-oin  the 
press,  a  moisture  determination  being  made,  ami  ;i  flux 
is  calculated. 

A  typical  flux  may  consist  of: 
Parts  Parts 

Prrcipitatc       100       Silici         -0 
Boraxfflaf*^         45        Calcium    fluorspar           3 
Sodium   carbonate        18       Potassium   nitrate           4 

After  thorough  mixing,  the  mass  is  smelted.  Slag  and 
metal  are  poured  into  large  conical  molds ;  the  resultant 

buttons  are  cleaned,  weighed,  sampled  by  hack-saw  cuts 
for  assay,  and  shipped.  The  bullion  obtained  carries 

from  700  to  825  parts  of  gold  per  1000.  The  matte 
formed  as.says  as  follows:  gold,  1760  oz.  per  ton;  silver, 
5250  oz.  per  ton;  and  copper,  44.5%.  Matte  and  slag 
are  shipped  to  the  Trail  smelter  for  treatment.  All 

crucibles  are  pulverized  through  a  lO-mesh  screen  and 
are  rocked  through  a  double-aproned  cradle  of  the  Ne- 

vada type,  the  extraction  being  practically  complete  after 
the  first  rocking.  The  mill-crew  consists  of  a  crusher- 

man  (day  shift),  two  battery-men,  two  solution-men,  and 
three  press-men.  who  act  also  as  compressor-men;  and 
the  mill  foreman.  The  staff  includes  Harold  Lakes. 

superintendent ;  Arthur  Lakes,  geologist ;  George  H. 
Shepherd,  assayer  and  chemist :  with  Harry  Gamble  and 
Jack  Chapman,  mine  and  mill  foremen,  respectively. 

Platinum 

There  have  been  no  direct  imports  of  platinum  from 

Russia  since  1919.  states  the  'Bo.ston  News  Bureau',  but 
Russian  platinum  is  undoubtedly  coming  into  the  United 

States  through  England  and,  in  a  lesser  degree,  through 
Sweden.  A  trading  agreement  was  made  between  Eng- 

land and  RiLssia  in  February  1920;  since  April  of  that 
year  there  have  been  shipments  of  platinum  to  London. 

It  is  therefore  of  interest  to  note  that  during  July. 
August,  and  September  of  this  year,  out  of  7916  oz.  im- 

ported from  "other  countries"  4293  oz.  was  from  Eng- 
land. The  sub.ioined  table  gives  imports  of  platinum  into 

the  United  States  in  troy  ounces  since  1911.  The  1921 
figures  are  for  nine  months: 

other  Average 

Vear  Rusaia  Colombia  countries  Total  price 
"•21         22..M8  20,787  4.3.325                   
If'^O         28.757  54.124  82.881  J110.90 
Ifin             30.000  .35.000  2.180  07.180  114.61 
1"18             25.000  .35.000  2.283  62.283  105.0.") 
'»"             80.000  .32.000  1.007  83,007  102.82 
"""             63.000  25.000  1,041  80.B41  83  40 

""'■           124.000  18.000  1.163  143,183  47.13 
•"'»            241.000  17.500  1.848  260.348  45.14 
""'■  2.-iO,000  15,000  2.2.33  207.2.33  44,88 ""-  .300.000  12.000  1.620  313.529  45.55 
l"'!  ■    .lOO.OOO  12.000  1.128  313.128  42.12 

The  production  of  Colombia  has  been  on  the  increase 

during  the  third  quarter  of  this  year.  Imports  from  Co- 
lombia <liiring  the  first  six  months  of  1921  averaged  2244 

oz.  per  month.  Imports  from  Colombia  for  July,  August, 
and  September  were  2985.  2126,  and  3961   oz..  respec- 

tively. Prices  this  year  have  been  erratic,  ranging  from 

$58  to  $79  per  ounce.  The  surprisingly  large  quantity 
received  from  other  countries  in  1920  was  dei-ived  from 

the  unloading  of  scrap  accumulated  by  European  govern- 
ments. The  United  States  government  has  also  sold 

13.915  oz.  of  platinum  since  the  Armistice  at  $105  per 

ounce.  When  this  platinum  was  purchased  in  war-time 

an  average  price  of  $105  was  paid.  The  trade  was  prac- 
tically compelled  to  sell  stocks  to  the  Government;  and, 

under  the  circumstances,  the  Government  thought  it 

right  to  give  a  pledge  that  in  event  of  unloading  after  the 
War  the  selling  price  would  not  be  over  $105.  In  this 

way  trade  demand  has  been  met,  but  not  in  a  measure  ap- 

proaching the  pre-war  consumption.  Normal  consump- 
tion in  the  United  States  is  160.000  oz.  per  year.  Of 

this  less  than  60.000  oz.  is  re-issued  scrap.  Thus  normal 

demand  for  new  platinum  exceeds  100,000  oz.  As  pre- 
viously shown,  supply  of  new  platinum  is  less  than  that. 

Unlike  European  countries,  60%  of  United  States  con- 
sumption is  for  jewelry.  Demand  for  platinum  jewelry 

has  decreased  enormously.  Therefore,  diminished  sup- 
ply has  met  demand,  and  price  still  remains  at  $85  per 

ounce.  Present  holdings  of  the  War  Department  will 
not  be  sold  unless  existing  policies  are  changed.  All 
former  belligerent  governments  are  holding  stocks  of 
platinum  for  strategical  reasons.  It  is  expected  any 
future  war  would  be  fought  largely  with  chemicals,  and 
platinum  is  iudi-spensable  for  their  catalysis. 

Reckoning  as  new  platinum  the  imports  from  Colom- 
bia, England.  Sweden,  and  Canada  during  September, 

the  present  supply  is  shown  to  be  6237  oz.  per  mouth,  or 
74,844  per  year.  This  compares  favorably  with  imports 

of  new  platinum  at  any  time  since  1917.  With  more  effi- 
cient dredging  operations  shortly  to  be  initiated  in  Co- 

lombia and  the  pressing  need  of  the  Soviet  government 
to  establish  credits  abroad,  production  may  be  expected 
to  increase.  Under  normal  industrial  conditions  Russian 

placer  mines  will  be  exhausted  within  15  yeare,  but  the 

present  rate  of  10%  of  pre-war  production  is  no  criterion 
of  actual  potentialit.v.  Several  attempts  to  finance  the 
industry  have  been  made  during  the  War  and  since  the 
War.  In  1916  the  National  City  Bank  of  New  York 
offered  $15,000,000  for  the  control  of  one  mine.  This 
move  came  to  nothing.  In  1917  a  French  bank  offered 

$25,000,000  for  a  50%  interest  of  all  the  mines.  The 

offer  was  accepted  by  the  Kerensky  government.  Cor- 
poration stock  was  sold,  and  mining  was  started.  Then 

came  the  Bol.slieviki  and  confiscated  the  mine  and  na- 

tionalized the  industry.  Afterward  they  tried  to  negoti- 
ate with  .\mericans.  Imt  no  trade  resulted. 

The  trade  with  England  of  February  1920  affects  eon- 

cessions  and  exports  only.  British  impcu'ts  into  Russia 
have  actually  fallen  since  the  agreement  from  14%  of 

the  total  to  8%,  whereas  American  imjiorts  have  in- 
creased from  35%  to  70%.  But  England  is  getting  the 

Russian  exports,  including  platinum,  although  Russia  is 
not  sticking  to  her  bargain.  Gold  concessions  are  being 
offered  elsewhere.  If  the  Ignited  States  will  not  take 
thciii,  they  arc  likely  to  fall  into  the  hands  of  Japan. 
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Mining  in  Alaska  in  1921 
*The  value  of  Alaska's  mineral  output  in  1921  was 

about  $16,109,000,  as  compared  with  $23,303,757  in  1920. 

This  was  the  lowest  annual  value  since  1904.  The  de- 
crease was  duo  to  a  decline  in  all  forms  of  lode  mining, 

especially  that  of  copper,  for  the  output  of  the  gold 
placers  was  somewhat  larger  tlian  that  of  the  preceding 
year,  and  a  little  progress  was  made  in  the  development 
of  the  coalfields.  The  stagnation  of  Alaskan  mining  is 

but  a  reflection  of  the  world-wide  depression  of  the  in- 
dustry and  is  not  caused  primarily  by  local  conditions. 

Value  of  Minerals  Produced  in  .41aslca  in  1930  and  1921 

1920  l!l-;i 
Gold       S8.365..560  S.s.000.000 
Copper         12,960.106  fi. 971, 000 
Silver       1,039.36-4  46(>,U00 
I^ad       140.000  46.1100 
Platinum  and  allied  metals    160.117  5,000 
Tin       16,112  1.000 
Coal        355,668  4,S0,000 
Petroleum,  marble,  gypsum,  quicksilver,  etc.  266,830  140. OCO 

S23.303.757  SKi,  109,000 

The  dominant  features  of  the  year's  mining  are  (1)  the 
decrease  of  both  copper  production  and  development 

v,'ork,  owing  to  the  low  price  of  the  metal ;  (2)  the  closing 
of  the  Perseverance  mine,  one  of  the  three  auriferous 

lode  mines  at  Juneau;  (3)  continuation  of  activity  in 
auriferous  quartz  prospecting  in  the  Sitka,  Juneau, 
Salmon  River,  and  Willow  Creek  districts;  (4)  a  revival 

of  placer  mining;  (5)  continuation  of  systematic  pros- 
pecting for  coal  in  the  Matanuska  field  by  the  Naval  Coal 

Commission;  (6)  the  many  examinations  made  in  Alas- 
kan petroleum  fields  by  oil  companies,  with  the  purpose 

of  drilling.  The  discovery  of  a  new  deposit  of  galena  and 
other  sulphide  ores  in  the  Kantishna  district  is  worthy 
of  special  note. 

The  Kantishna  district,  just  north  of  Mount  McKinley, 
has  long  been  the  scene  of  a  little  placer  mining,  as  well 
as  of  small  developments  of  gold-  and  silver-bearing 

lodes.  Two  years  ago  a  galena  deposit  was  opened  up, 
and  since  then  about  1100  tons  of  ore  has  been  shipped. 
The  district  is  50  to  70  miles  west  of  the  Alaska  rail- 

road, but  it  has  no  road  connection  with  that  line,  and 
the  ore  had  to  be  transported  by  horse-sleds  to  Kantishna 
river  and  thence  by  small  steamers  to  the  Tanana.  This 

method  was  so  expensive  that  only  the  richest  ore  could 

be  mined.  Therefore  the  galena  ore  was  hand-picked, 
the  grade  of  shipments  being  thus  brought  to  an  average 
of  about  182  oz.  of  silver  and  $3.20  in  gold,  in  addition 
to  the  lead  and  copper.  The  lode  from  which  this  ore 

came  and  others  near-by  are  at  or  near  Eureka  creek. 

The  deposits  lie  in  well-defined  fi.ssures  traversing  schis- 
to.se  rocks,  and  are  as-sociated  \nth  granitic  intrusives. 
Some  of  the  orebodies  are  8  to  15  ft.  wide,  but  the  rich 
galena  is  in  shoots  from  6  in.  to  2i  ft.  wide.  Gold-bear- 

ing quartz  veins  of  similar  type  are  also  found  in  this 
part  of  the  district,  as  well  as  some  deposits  of  antimony 

•Advance  statement  by  U.  S.  Geological  Survey. 

(stibnite).     The  few  openings  made  indicate  that  the 
lodes  are  fairly  persistent  along  the  strike. 

In  1921  sulphide-bearing  lodes  were  discovered  in  the 
foothills  of  the  Alaska  range,  20  miles  south-east  of 
Eureka  creek  in  the  Kantishna  district,  by  0.  M.  Grant 
and  F.  B.  Jiles,  who  staked  22  claims.  They  lie  some  14 
miles  from  timber,  but  lignite  beds  are  close  at  hand. 

They  are  readily  accessible  to  pack-horses.  The  construc- 
tion of  about  50  miles  of  wagon-road  would  connect  tlie 

locality  with  the  Alaska  railroad  at  Riley  creek.  Grano- 
diorite  is  the  prevailing  country  rock  of  the  region  and 
is  found  both  in  large  areas  and  as  dikes.  Banded  and 
massive  quartzites,  with  some  limestones  and  slate  cut  by 
granodiorite  dikes,  constitute  the  formations  in  which  the 
ores  have  been  found.  The  sedimentary  beds  are  much 
deformed  and  trend  a  little  north  of  west. 

The  orebodies  are  distributed  through  a  zone  that 
trends  a  little  north  of  east  and  thus  apparently  cuts 
across  the  bedding  of  the  sediments.  It  has  been  traced 

about  two  miles  and  is  reported  to  be  longer.  As  de- 
termined by  present  discoveries,  its  width  is  from  one- 

fourth  to  one  mile  wide.  This  zone  is  characterized  by 
an  abundance  of  sulphide  minerals,  concentrated  in  well- 
defined  orebodies;  some  of  these  have  definite  walls;  in 

others  the  ore  grades  into  the  country  rock.  They  occur 
chiefly  in  the  quartzites,  but  some  are  in  the  granodiorite 
and  others  at  the  contact  between  the  two.  As  no  ex- 

cavation has  been  done  it  is  ditBcult  to  give  exact  state- 
ments as  to  width.  At  some  places  there  is  evidence  of 

sulphide  mineralization  over  a  width  of  about  100  ft., 

but  in  these  places  the  rich  sulphides  appear  to  be  lim- 
ited to  certain  shoots.  Most  of  the  lodes  are  much  smaller 

and  consist  of  shoots  in  zones  10  to  25  ft.  wide.  The  ore 

consists  chiefljr  of  galena,  chalcopyrite,  zinc-blende,  iron 
pyrite,  and  bornite ;  galena  seems  to  dominate.  A  gran- 

ular intergrowth  of  galena  with  chalcopyrite  evidently 

forms  the  typical  ore,  but  larger  masses  of  pure  galena 
are  also  found.  The  gangue  consists  of  quartz,  and 
the  country  rock  is  chiefl.y  quartzite.  In  the  absence  of 
sampling,  or  even  of  cuts  exposing  the  ore,  a  definite 

statement  of  metallic  content  is  not  justified.  The  grab- 
samples  taken  by  owoiers  of  claims  have  yielded  from 
0.2  to  270  oz.  of  silver  and  from  a  trace  to  $8  in  gold 

per  ton.  Three  samples  carried  from  1.17  to  8.87% 
copper.  No  work  had  been  done  on  the  Grant  and  Jiles 

claims  when  they  were  examined,  nor  on  the  other  pros- 
pects reported  in  the  same  region.  Their  value  cannot 

be  predicted,  but  the  surface  exposures  fully  justify 
careful  prospecting. 

Gold  Placers.  Alaskan  jilacer  mines  produced  gold 
to  a  value  of  about  $4,090,000  in  1921  and  $3,873,000  in 

1920.  This  increase  is  to  be  credited  chiefly  to  tlie  Kus- 
kokwim  placer  districts.  At  the  end  of  1921  the  Alaskan 
mines  had  produced  a  total  of  $328,000,000  worth  of 
gold,  of  wliicli  $222,000,000  came  from  jilacer  mines.     A 
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number  of  new  finds  of  placer  gold  were  made  during  railroad.     In   spite  of  the   present    handicaps,   dredge 
1921,  but  tlicse  were  all  in  known  fields  of  auriferous  mining  will  increase  on  Seward  Peninsula.     It  is  to  be 

alluvium.    The  most  promising  of  these  discoveries  is  on  expected  that  the  advances  will  be  made  by  large  com- 

WMlbur  creek,  a  tributary  of  Tolovana  river,  about  seven  panics  operating  many  dredges,  with  power  furnished 

miles  due  east  of  Livengood  creek.    The  finding  of  coarse  by  central  .stations  run  by  liydro-electric  power  or  fuel. 

gold  on  this  creek  indicates  that  there  may  be  a  second  An  experienced  operator  estimates  the  operating  cost  of 
belt  of  mineralization  in  the  Tolovana  area.     Another  dredging  on  Seward  Peninsula,  with  cold-water  thaw- 

deposit  of  placer  gold  was  found  on  Kokomo  creek,  a  i"?-  as  low  as  18c.  per  yard,  even  under  present  adverse 

southerly  trilnitary  of  Chatanika  river,  10  miles  east  of  conditions.     There  can  be  no  question  of  a  large  expan- 

Cleary.     This  discoverj'  is  significant  chiefly  because  it  sion  of  the  present  gold-dredging  industry  of  Alaska, 
indicates  an  eastern   extension   of  the   auriferous  area.               vaiue  of  ri«<.er  oma  iTuducd  in  .\iuska  i..  uko  ,....!  ii.u 
In  1921  placer  mining  was  begun  on  gold  prospects  that  padfio  coast  repo.,:  i<,2o  1921 

had  been  found  in  1918  on  Stuvahok  creek,  a  tributary            ?,'"'?'":  ̂ "'"'       J201.10.5         sns.ooo ■  '  Cook  Inlet  and  Susitna  Basin           55.433  180  000 
to  Bonasda  river,  which  flows  into  the  Yul\on  10  miles  ah  other  districts          lo.osi  4.000 

below  Anvik.  jsee.ess        5399,000 

Returns  on  dredge  production,  especially  from  Seward  ̂ "'^^airt'nks  district      S584.2i8        s4«o.ooo Peninsula,   are  as  yet  incomplete,   but   it  appears  that  iditarod  district        508.954  300.000 
.-,.-,,,  ^      ,     .        ,__,  -  ,        ,  Tolovana    district              200.893  270.000 
JJ  dredges  were  operated  m  1921  and  recovered  about  Rnh.v  district        1-1.213  1.50.000 

.$1,500,000  worth  of  gold.  In  1920  the  same  number  of       ̂ ^^J^^ricts ::::::::;:::;:::::::::  488:28!      ToZ 
dredges  produced  gold  to  the  value  of  $1,130,000.     The           .  S2.009.068  SI. 850. 000 
increase    in    dredge-gold    production    in    1921    is   to    be  KuskoUmm  region        .309.320  5.-,o.ooo 
  1;*.^  J    i.^    4.1.         '^Li    jj  A*i         i^    ct  1    -r,       '  Seward  Peninsula  and  north-western  Alaska      1.315.474  1.285.000 
credited  to  the  eight  dredges  outside  of  Seward  Penm-           

sula— two  each  in  the  Fairbanks  and  Iditarod  districts.  '^''''"'^  '"""'    $3,900,490      s4.o9o.ooo 

and  one  each  in  the  Innoko,  Circle,  Yentna,  and  Mc-         Gold  Quartz  Mixing.    Four  large  and  about  twenty 

Grath  districts.    The  most  successful  dredge  in  1921  was  small  auriferous  lode  mines  and  prospects  in  Alaska  pro- 

on  Candle  creek,  in  the  JIcGratli  district.  duced  about  .>i<:i900.000  wortli  of  gold  in  1921.     In  1920. 

The  average  gold  recovery  by  dredging  in  tlie  Yukon  seventeen  gold-lode  mines  and  five  prospects  produced 

and  Kuskokwim  districts  in  1920  was  96e.   per  cubic  $4,473,687  worth  of  gold.     This  decrease  of  output  is 

yard,  whereas  that  of  Seward  Peninsula  was  only  48e.  chargeable  to  the  closing  of  the  Perseverance  mine,  near 

This   difference   alone   will   account    for  the   search   for  Juneau,  on  June   1.     Since  the   beginning  of  Alaskan 

dredging-ground  being  directed  largely  to  inland  Alaska,  gold-lode    mining    this    industry    has    produced    about 
where  the  richest  dredging-plaeers  have  been  developed.  .$100,000,000  worth  of  gold,  of  which  $80,000,000  came 

The  Kuskokwim  basin  has  been  especially  investigated  from  the  large  low-grade  deposits  of  the  Juneau  district. 

for  dredging-plaeers,  but  during  1921  considerable  atten-  Under  the  present  high  cost  of  operation,  interest  in  this 
tion  has  been  given  to  the  development  of  dredge  mining  form  of  mining  has  declined,  and  attention  is  being  given 

in  the  Fairbanks,  Rampart,  and  other  Yukon  districts,  to   the  smaller   deposits   carrying   ore   of   higher  value. 

The  facilities  for  communication   provided   for  inland  Although  mining  in  the  Juneau  district  has  decline<l, 

Ala.ska  by  the  completion  of  the  Government    railroad  there  is  still  much  systematic  prospecting  of  gold-bearing 

and  the  increase  of  wagon-roads  will  give  further  im-  veins  in  the  region,  notably  on  Admiralty  island.     The 

petus  to  dredge  mining.    Cold-water  thawing,  now  being  Chichagof  mine,  in  the  Sitka  district,  made  about  its 

so  successfully  used  by  many  widely  distributed  Alaskan  normal  output  diii'ing  1921.  and  there  was  much  active 

dredges,  greatly  reduces  fuel  consumption,  and  is  thus  development  of  auriferous  lodes  in  the  adjacent  region. 

an    important   element   in    economical    operation.     Tiie  Work  was  also  continued  at  the  Kasaan  gold  mine,  in 

Seward  Peninsula  dredges  are  now  woildiig  under  an  the  Ketchikan  district.     Impoi-tant  advances  were  made 

enormous  handicap  of  high  fuel  cost.     In  1921  the  cost  in    prospecting   gold-    and    silver-bearing   lodes    of    the 
of  coal  at  Nome  was  $35  per  ton,  and  that  of  coal  de-  Salmon  River  district,  in  the  Portland  Canal   region. 

livered  at  the  placer  mines  was  pi-oliably  on  an  average  Small  sliiiiments  of  ore  were  made  from  this  district.    A 
at  least  $50  per  ton.    In  comi)arison  with  this,  many  of  little  gold-(|uartz  mining  was  carried  on  in  the  Valdez 

the  inland  dredges  are  paying  from  .$8  to  $15  per  cord  di.striet  of  Prince  William  Sound  and  in  the  Hope  dis- 
for  wood.    No  doubt  an  increase  of  business  and  the  com-  triet  of  Kenai  Peninsula. 

pletion  of  the  harbor  for  scows  will  lower  the  cost  of  The  Willow  Creek  district,  tributary  to  Anchorage, 

freight  at  Nome  and  together  with  the  building  of  a  produced  about  $100,000  worth  of  lode  gold.  This  came 

wagon-road,  will  decrease  the  cost  of  land  transportation,  from  seven  small  mines,  many  of  which  are  equipped 
Anotiier  pro.iect  to  lower  dredging  costs  on  Seward  with  mills  more  remarkable  for  their  novelty  than  for 

Peninsula,  however,  will  always  be  hampered  by  the  their  efficiency.  The  lodes  of  the  district  occur  in  well- 
fact  that  the  first  steamers  in  summer  do  not  arrive  until  defined  fissures  traversing  dioritic  rocks.  Jlost  of  these 

at  least  a  month  after  the  dredging  season  opens,  veins  are  remarkably  persistent,  though  some  are  faulted. 

Eventually  this  situation  will  be  relieved  by  an  automo-  W^ithin  these  lodes  are  rich  ore-shoots,  and  mining  has 
bile   road    giving  communication   with    the  Government  been  limited  to  the  search  for  and  extraction  of  the  rich 
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ore  from  these  shoots.  In  general  the  lodes  have  not  been 

systematieally  developed  to  block  out  an  ore  tonnage, 
owing  to  lack  of  technical  knowledge  and  of  sufficient 
capital  for  the  work  undertaken.  As  a  consequence  most 

of  the  mines  are  being  worked  on  a  hand-to-mouth  basis. 
Plans  have  been  formulated  for  larger-scale  operations, 
and  above  all  for  more  systematic  exploration  of  ore- 
bodies.  The  surface  indications  more  than  warrant  the 

careful  underground  exploration  of  the  lodes  already 
discovered. 

Quartz  mining  at  Fairbanks  is  still  limited  to  the  pros- 
pecting of  some  small  lodes  relatively  rich  in  gold.  Gold 

ore  taken  from  five  or  six  different  properties  was  mined 
and  milled.  Between  $30,000  and  $40,000  worth  of  gold 

was  recovered  from  these  operations ;  the  largest  develop- 
ments were  on  the  Smith  &  McGlone  property.     The 

reported  that  a  rich  ore-shoot  of  ehalcocite  was  unrovered 
by  J.  E.  Barrett  on  the  Green  property,  on  ilcCarty 
creek,  in  the  Chitina  basin. 

MiSCELL.^NEOUS  Metals.  Tile  Alaskan  mines  produced 
about  742,000  oz.  of  silver  in  1921  and  963,546  oz.  in 
1920.  The  silver  was  produced  chiefly  as  a  by-product 
of  gold  and  copper  mining,  hence  the  output  declined 
with  that  of  these  other  metals.  Some  of  the  silver  pro- 

duced came  from  galena  ores,  of  which  about  450  tons 
was  mined  in  1921.  The  Alaska  lead  output,  derived 
from  gold  and  galena  ores,  was  about  510  tons  in  1921. 
as  compared  with  875  tons  in  1920.  Owing  to  the  low  price 
of  tin,  the  mining  of  that  metal  in  Alaska  almost  ceased 
in  1921,  and  the  total  production  is  estimated  to  have 
been  only  about  1|  tons,  as  compared  with  16  tons  in 
1920.    No  tin  was  shipped,  and  the  output  came  chiefly 
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M.\P  OF  ALASKA 

Alaska  Treadwell  Co.  continued  systematic  exi)loration 
of  its  gold-lode  mines  in  the  Nixon  Fork  basin  of  the 

upper  Kuskokwim  region.  In  connection  -with  this  de- 
velopment work  some  ore  carrying  gold,  silver,  and  cop- 

per was  mined  and  shipped  by  river  and  ocean  boats. 

The  outlook  has  been  found  sufficiently  encouraging  to 
.justify  the  installation  of  a  small  reducing  plant  for  the 
treatment  of  this  ore. 

Copper  Mining.  In  1921  the  Alaska  mines  produced 
about  56,214,000  lb.  of  copper,  valued  at  $6,971,000,  as 
compared  with  70,435,363  lb.,  valued  at  $12,960,106  in 
1920.  In  .1921  the  copper  i)roduetion  came  almost  en- 

tirely from  the  three  large  mines  of  the  Kennecott  group, 
in  the  Chitina  basin ;  the  Beatson-Bonanza,  on  Prince 
William  Sound ;  and  the  Rush  &  Brown  mine,  in  the 

Ketchikan  district.  There  was  little  exploration  for  cop- 
per ore  during  the  year,  but  work  was  continued  at  the 

Dickey  and  Mcintosh  properties,  on  Prince  William 
Sound,  and  on  other  claims  in  several  districts.     It  is 

from  the  Hot  Springs  district  of  the  Tanana  region, 

where  it  was  recovered  incidentally  to  gold-placer  min- ing. 

No  reports  have  been  received  of  any  mining  during 
1921  in  the  York  district  of  Seward  Peninsula,  which  in 

the  past  was  the  principal  source  of  Alaskan  tin.  Work 

was  suspended  during  1921  at  the  Salt  Chuck  palladium- 
copper  mine.  As  this  property  was  the  principal  source 
of  the  platinum  and  allied  metals  produced  in  Alaska,  the 
total  output  of  these  minerals  was  only  about  65  oz.  in 
1921,  as  compared  with  1479  oz.  in  1920.  The  platinum 

output  in  1921  was  all  derived  from  gold-placer  mining 
mainly  on  Dime  creek,  on  Seward  Peninsula.  Two  quick- 

silver properties  were  under  development  in  Alaska  dur- 
ing 1921 — the  Parks  mine,  on  lower  Kuskokwim  river, 

and  the  Swift  mine,  20  miles  soutli-west  of  Iditarod. 
Some  quicksilver  was  produced  at  the  Swift  mine.  No 
antimony,  tungsten,  chromit*,  or  molybdenite  was  mined 
in  Alaska  during  1921. 
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Lead  and  Zinc  During  1921 
By  C.  E.   Siebenthal  and  A.  Stoll 

•The  output  of  lead  from  mines  and  smelters  in  tlie 
United  St^ites  during  1921  fell  off  about  20% ;  that  of 

zinc  declined  nearly  60%,  according  to  reports  and  esti- 
mates by  producers  and  others.  Data  for  the  Western 

States  are  taken  from  the  advance  statements  issued  by 

the  Geological  Survey's  Western  olfices.  Statistics  of 
imports  and  exjjorts  are  taken  from  the  records  of  the 
Bureau  of  Foreign  and  Domestic  Commerce  for  11 
months,  and  an  estimate  is  made  for  December. 

^IiNE  Production  oi'  Lead.  The  output  of  soft  lead 
by  mines  of  the  Mississippi  Valley  was  about  231.000 
tons,  and  that  of  argentiferous  lead  by  mines  of  the 
Western  States  was  about  170.000  tons,  a  total  of  401,000 

tons.  Tlie  corresponding  figures  for  1920  are  251.816  tons 
from  the  Mississippi  Valley  (including  the  small  output 
of  the  Eastern  States  i  and  259,070  tons  from  the  Western 

States,  a  total  of  512.865  tons.  The  South-Ea.stern  Mis- 
souri district  made  the  largest  output  and  was  the  only 

district  to  make  a  gain.  Its  output  was  178,000  tons,  as 

compared  with  161.258  tons  in  1920.  The  Coeur  d'Alene 
district  of  Idaho  came  next,  with  about  96,000  tons,  as 

against  118,105  tons  in  1920.  Utah  output  was  about 
45,000  tons,  a  decrea.se  from  70.419  tons  in  1920.  The 
imports  of  lead  in  ore  were  about  7000  tons,  furnished 
chiefly  by  Canada,  Mexico,  and  South  America,  and  those 
of  lead  in  bullion  were  about  41.000  tons,  almost  wholly 
from  Mexico,  as  compared  with  a  total  of  62,796  tons  in 
1920.  The  lead  content  of  lead  ore  in  bonded  ware- 
hou.ses  on  November  30  was  7648  tons  and  of  liasc  bullion 

16,207  tons,  as  against  16,462  and  34,758  tons,  respec- 
tively, in  1920.  Part  of  this  lead,  however,  may  have 

been  smelted  or  refined  but  not  shipped  and  thus  may  be 
included  in  smelter  stocks. 

Mi.NK  Production  op  Zinc.  The  recoverable  zinc  con- 

tent of  ore  mined  in  1920  was  al)out  250,000  tons,  as  com- 
pared with  584,772  tons  in  1920  and  549,242  tons  in  1919. 

The  output  of  the  Eastern  States  was  68,000  tons,  that 
of  the  Central  States  about  168,000  tons,  and  that  of 

the  Western  States  14.000  tons,  as  compared  with  102,242. 
337.652.  and  144.878  tons,  respectively,  in  1920.  The 

loss  in  output  of  tlie  Eastern  States  was  one-third,  tliat 
of  the  Central  States  one-half,  and  that  of  the  Western 
States  over  nine-tenths.  The  Upper  Mississippi  Valley 
region  is  crediti'd  with  an  output  of  about  4000  tons  and 
the  Joplin  district  with  an  output  of  about  164,000  tons. 
Oklahoma  made  the  largest  output,  about  116.000  tons. 
twice  as  large  as  that  of  any  other  State.  In  1921  Mon- 

tana ffhe  Butte  district  almost  wholly)  apparently  ])ro- 
duced  about  11,000  tons,  as  compared  with  91,906  tons  in 
that  district  in  1920. 

The  imports  of  zinc  in  ore  decreased  from  22,487  tons 
in  1020  to  about  2700  tons  in  1921,  moat  of  which  was  im- 

•From  U.  S.  Oeologlcal  Survey. 

ported  from  Mexico.  The  zinc  content  of  zinc  ore  in 
bonded  warehouses  on  November  30  was  14.292  tons,  as 
compared  with  25.650  tons  at  the  end  of  1920.  Some  of 
this  ore  may  have  been  smelted  but  not  shipped  and  thus 
may  be  included  in  smelter  stocks. 

Early  in  January  zinc  concentrate  containing  60% 
zinc  was  selling  in  the  Joplin  district  at  $28  per  ton. 

having  dropped  from  $60  per  ton  at  the  beginning  of 
1920.  Tlie  price  dropped  to  $21  by  the  beginning  of 
March,  rose  to  $26  by  tlie  beginning  of  May,  dropped  to 

$21  by  the  middle  of  June,  and  remained  at  that  point 
until  late  in  August,  when  it  reached  bottom  at  $20  per 

ton.  Through  the  last  quarter  of  the  year  there  was  a 
considerable  improvement  in  price  and  at  the  end  of  the 
year  concentrates  were  selling  at  $28  to  $30  per  ton. 

It  would  be  natural  to  suppose  that  zinc  smelters,  with 

Joplin  concentrate  selling  for  $20  per  ton.  would  stock 
up  fully.  However,  if  the  output  of  domestic  primary 

zinc,  194,000  tons,  is  sulitracted  from  the  mine  produc- 
tion of  recoverable  zinc,  250,000  tons.  56,000  tons  is  left 

to  furnish  the  zinc  content  of  jiigments.  But  pigments 

made  in  1920  contained  110,695  tons  of  zinc,  and  the  out- 

put of  pigments  in  1921  was  probably  not  greatly  below- 
that  of  1920.  Apparently,  therefore,  smelter  stocks  of 
concentrate  were  depleted  rather  than  increased  in  1921. 

The  lack  of  demand  lod  to  considerable  storage  of  con- 
t  I'litratcs  at  mines,  and  the  stocks  of  concentrate  in  the 

Joplin  district  are  estimated  at  about  70.000  tons  and 
those  in  the  Upper  Mississippi  Valley  region  at  about 
25.000  tons,  figured  at  60%  concentrate.  Stocks  in  other 
districts  would  probably  bring  the  grand  total  for  the 
country  to  150,000  tons.  Even  so,  this  quantity  is  small 

in  comparison  with  the  stocks  of  Australian  zinc  concen- 
trates, which  were  reported  recently  as  700,000  tons,  con- 

taining about  47%  zinc.  The  Rhodesia  Broken  Hill  dis- 
trict of  Africa  is  credited  with  stocks  of  zinc  ore  amount- 

ing to  nearly  50,000  tons. 
Refinery  Production  of  Lead.  The  output  of  pri- 

mary domestic  dc-silverized  lead  in  1921  was  about  190.- 
000  short  tons  of  soft  lead  about  145,000  tons,  and  of  de- 

silvered  soft  lead  about  55,000  tons,  making  a  total  out- 
put from  domestic  ores  of  about  390.000  tons  of  refined 

lead,  as  compared  with  476.849  tons  in  1920,  which  was 
made  up  of  220,327  tons  of  de-silvered  lead,  189,854  tons 
of  soft  lead,  and  66,668  tons  of  de-silverized  soft  lead. 
The  output  of  lead  smelted  and  refined  from  foreign  ore 
and  bullion  was  about  50,000  tons,  as  compared  with 
52.808  tons  in  1920.  The  tot^d  lead  smelted  or  refined 

in  the  United  States  was  thus  about  440.000  tons,  as  com- 

pared with  529,657  tons  in  1920.  The  output  of  anti- 
monial  lead  was  about  8000  tons,  as  again.st  12,535  tons 

in  1920.  Tlie  exports  of  lead  of  foreign  origin  were 
about  33,000  tons  and  of  lead  of  domestic  origin  about 
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59 700  tons,  as  compared  with  23,538  tons  and  2730  tons, 

respectively,  in  1920,  an  increase  of  about  7000  tons  in 

the  total  exports.  The  imports  of  refined  pig-lead,  which 
for  the  years  1916  to  1919,  inclusive,  had  been  a  little 
over  5000  tons  per  year,  and  which  had  jumped  in  1920 

to  35,719  tons,  maintained  that  high  level  in  1921,  being 

about  32,000  tons.  These  heavy  importations  were  the 
result  of  the  relations  between  the  New  York  and  Eu- 

ropean prices  and  the  rates  of  exchange. 
Smelter  Production  op  Zinc.  The  output  of  pri- 

mary metallic  zinc  from  domestic  ores  in  1921  was  about 
194,000  tons  and  from  foreign  ores  about  2500  tons,  a 
total  of  196,500  tons,  as  compared  with  450,045  tons  from 
domestic  ores  and  13,332  tons  from  foreign  ores,  a  total 
of  463,377  tons  in  1920.  In  addition  to  primary  zinc 

there  was  an  output  of  about  17,000  tons  of  re-distilled 
secondary  zinc,  as  compared  with  21,371  tons  in  1920, 
making  a  total  supply  of  distilled  zinc  and  electrolytic 
zinc  in  1921  of  213,500  tons,  of  which  31,500  tons  was 

high-grade  and  intermediate,  32,000  tons  select  and  brass- 
special,  and  150,000  tons  prime  Western.  The  output  of 
the  corresponding  grades  in  1920  was  114,606,  59,811, 
and  310,331  tons,  respectively,  a  total  of  484,748  tons. 
Of  the  total  output  of  primary  zinc  in  1921,  about  48,000 

tons  was  made  in  Illinois,  as  against  109,056  tons  in  1920  ; 
40,000  tons  in  Oklahoma,  as  against  110.500  tons:  and 
36,000  tons  in  Pennsylvania,  as  against  74,234  tons. 

The  imports  of  foreign  slab-zinc  amounted  to  6674 
tons,  as  compared  with  15  tons  in  1920.  Of  these  im- 

ports, England  fui-nished  4200  tons,  Germany  1456, 
Netherlands  560,  and  Belgium  452.  The  condition  of 
the  world  market  in  the  last  four  months  of  1920,  which 
permitted  the  sale  in  the  United  States  of  domestic  zinc 

that  had  been  previously  exported,  continued  through 
the  first  quarter  of  1921,  during  which  period  731  tons 
of  zinc  was  returned,  as  against  8162  tons  in  1920.  Not 
included  in  the  imports  given  above  is  6529  tons  of  sheet- 

zinc  imported  and  entered  for  consumption  in  the  first 
nine  months  of  1921.  But  a  few  hundred  tons  of  sheet- 

zinc  has  been  imported  annually  heretofore,  and  but  a 
few  tons  since  1915. 

The  exports  of  zinc  made  from  foreign  ores  were  about 
1260  tons  and  those  of  zinc  made  from  domestic  ores 
were  about  3200  tons,  as  compared  ̂ vith  exports  of  28,368 
and  85.898  tons,  respectively,  in  1920.  The  exports  of 
domestic  zinc  included  about  1800  tons  of  sheet-zinc,  as 
against  11,852  tons  in  1920.  The  stocks  of  zinc  at  smelt- 

ers and  in  warehouses  at  the  end  of  November  was  74,000 
tons,  as  again.st  94,747  tons  on  June  30,  1921,  and  71,037 
tons  at  the  end  of  1920.  The  apparent  consumption  of 
primary  zinc  during  1921  was  about  196,000  tons,  as 
compared  with  323,044  tons  in  1920. 

At  the  end  of  November,  38.700  retorts  were  reported 
in  operation  out  of  a  total  of  150.462  retorts,  as  compared 
with  36,000  out  of  123,528  on  June  30,  1921,  and  with 
56,197  out  of  158,625  at  the  end  of  1920.  Advices  late  in 

December  put  the  number  of  retorts  expected  to  be  in 

operation  at  the  end  of  the  year  at  about  41,500,  or  a 
little  more  than  one-fourth  of  the  total. 

The  average  quoted  price  for  prime  Western  zinc  for 

immediate  delivery  at  St.  Louis  in  1921  was  nearly  4.7.-. 

per  pound,  as  compared  with  an  average  selling  price  for 
all  grades  of  8.1c.  in  1920.  The  price  of  prime  Western 
zinc  began  the  year  at  5.6c.  in  the  St.  Louis  market,  but 

had  declined  nearly  to  4.6e.  by  the  middle  of  April.  After 
a  slight  recovery  the  price  continued  to  decline  until 
4.5c.  was  reached  at  the  mid-year.  After  remaining  prac- 

tically stationary  for  three  months,  the  price  rose  through 
the  last  quarter  of  the  year  and  closed  at  about  4.7c. 
From  the  middle  of  May  until  the  last  of  October  the 

average  weekly  quotation  for  prime  Western  zinc  was 
lower  than  that  for  lead.  The  two  largest  zinc-rolling 
mills  have  added  zinc-shingle  machinery  to  their  equip- 
ment. 

Foreign  Lead  and  Zinc  Industry.  The  output  of  re- 

fined lead  in  Canada  in  1921,  estimated  from  the  year's 
output  in  British  Columbia  and  9  months  output  in 
Ontario,  was  about  30,000  tons,  as  compared  with  14,360 
tons  in  1920.  Burma  and  Rhodesia,  as  estimated  from 
the  output  for  9  months  of  the  year,  produced  about 
36,000  and  19,000  1x)ns,  respectively,  in  1921,  as  against 
26,680  and  16,354  tons  in  1920.  The  best  information 

available  indicates  that  the  world's  output  of  work-lead 
was  a  little  over  800,000  metric  tons,  of  which  the  United 
States  smelted  40%,  as  against  900,000  metric  tons  in 
1920,  of  which  the  United  States  smelted  nearly  50%. 

The  output  of  electrolytic  zinc  in  British  Columbia  in 
1921  is  given  at  26,500  tons,  as  compared  with  16,798  tons 
in  1920.  The  zinc  smelter  output  of  Belgium,  in  1921,  as 
estimated  from  the  output  for  10  months  was  about 

70,000  tons,  as  against  92.880  tons  in  1920.  The  world's 
smelter  output  of  zinc  in  1921  is  estimated  at  about 
400,000  metric  tons,  of  which  the  United  States  smelted 

45%,  as  against  a  little  over  700,000  metric  tons  in  1920, 
of  which  the  United  States  smelted  60 C^. 

The  labor  strike  at  Broken  Hill,  in  May  1919,  com- 
pelled the  great  lead  smelter  at  Port  Pirie,  Australia,  to 

close  in  July  1919,  for  lack  of  ore.  It  started  up  again 
after  the  strike  settlement  in  November  1920,  but  the 

sintering  plant  was  destroyed  by  fire  in  January  1921. 
compelling  the  smelter  to  close  again.  The  reconstructed 
sintering  plant  which  was  completed  in  August  1921  has 

but  one-half  its  former  capacity,  so  that  a  similar  reduc- 
tion is  entailed  in  smelting  capacity,  amounting  to  about 

70,000  tons  annually. 
The  Burma  Corporation  has  discontinued  the  erection 

of  the  new  lead  smelter,  which  was  jilauned  to  have  a 

capacity  of  60,000  tons,  and  will  extend  and  improve 
the  existing  plant  so  that  it  will  have  a  capacity  of 
45,000  tons  annually.  Likewise,  the  plans  for  a  zinc 
smelter  near  Calcutta  have  been  abandoned  for  the 

present.  Half  of  the  Risdon  (Tasmania)  electrohi:ie- 
zinc  plant,  which  has  a  rated  capacity  of  approximately 
20,000  short  tons,  was  started  in  December  1921.  It  is 
expected  that  the  other  half  will  be  completed  by  the  end 
of  1922.  As  a  result  of  the  award  of  the  League  of  Na- 

tions, Poland  will  make  86%  of  the  production  of  zinc 

ore  and  77%  of  the  production  of  lead  ore. 
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Company   Reports 
DAVIS-DALY  COPPEK  COIPANY 

Report  for  the  year  ended  June  30,  1921. 

Finiinrial:  Receipts.  $1,333,193.28;  disbursements,  |1,- 
412.310.39;   net  operating  loss,  $411,113.76. 

Di'M'lopnient:    3.2  miles. 
Production:  12S.960  tons,  producing  8,456,062  lb.  cop- 

per. 1,463.182  oz.  silver;  2608.214  oz.  gold;  2,127,290  lb. 
lead;  and  5,060,368  lb.  zinc. 

.SANTA  GERTRUDIS  COMPANY 

Report  for  the  year  ended  June  30,  1921. 

Holdings:  The  company's  holdings  in  the  Cia.  de  Santa 
Gertrudis  and  the  Cia.  Beneficiadora  de  Pachuca  remain  un- 

altered. The  company  also  holds  shares  in  other  Mexican 
properties. 

Finanrial:  Receipts  plus  balance  brought  forward.  £30,531 
Ob.  9d.;  balance  carried  to  balance-sheet,  £453  4s.  4d.  Dur- 

ing the  period  under  review  an  issue  of  £300,000,  8  %,  5-year 
notes  was  made. 

Cicneral:  The  directors  report  with  regret  the  resignation 

of  W.  J.  Cox  as  the  company's  advisory  engineer. 

AMALGA.MATED  ZINC  (DE  BAVAY'S) 

Report  for  the  half-year  ended  June  30.  1921. 
Property:    Tailings  treatment  plant  in  Australia. 
Financial:  Receipts  by  sale  of  concentrates  and  sundries, 

£150.934  19s.  ad.;  balance  to  profit  and  loss  account,  £127 
Os.  lid. 

Pro<luction:  128.646  tons  of  tailing  was  treated  tor  a 
yield  of  37.201  tons  of  zinc  concentrates  and  zinc-slime  con- 

centrates, assaying  46.4%  zinc,  7.9%  lead.  13.8  oz.  silver; 
also  815  tons  of  lead  concentrate  and  lead-slime  concen- 

trates, assaying  49%   lead,  39.2  oz.  silver,  and  18.1%   zinc. 
General:  Reduced  output  was  due  to  the  non-delivery  of 

tailing,  under  agreement,  from  the  Broken  Hill  South  prop- 
erties. 

DE  BEERS  CONSOLIDATED  MINES 

Report  for  the  year  ended  June  30,  1921. 
Property:    Diamond  mines  and  plants  in  South  Africa. 
Financial:  Suspense  profit  account,  plus  sundry  income, 

£4.542.336  ISs.  8d.;  expenditure,  £2,711,507  5s.  9d.;  bal- 
ance, £1,830,829  12s.  lid.;  dividends,  £1,240,000;  balance 

undistributed,  £464,731  168.  lid. 
General:  The  directors  report  that  for  several  months 

during  the  year  there  was  a  cessation  of  diamond  sales. 
Operations  have  been  curtailed  and  economies  effected, 

■which  unfortunately  necessitated  the  retrenchment  of  large 
number  of  employees.  The  company,  however,  has  paid  to 
the  preference  shareholders  the  usual  dividend  of  20  shill- 
logs  and  to  deferred  shareholders,  10  shillings  per  share. 

EL  ORO  MINING  &  RAILWAY  COMPANY 

Report  for  the  year  ended  June  30,  1921. 

I'roperfy:    Mines,  mills,  and  railway  in  Mexico. 
Flnanrlnl:    Net  profit,  £74,383  38.  6d.;  dividends,  £57,375. 
ProducUon:  383.043  tons  of  ore  was  treated  of  a  gross 

Yalue  of  $7.63;  bullion  produced  realized  $2,545,446. 
General:  General  and  economic  conditions  in  Mexico  have 

ahown  improvement,  it  is  stated.  In  consequence,  and  in 
conjunction  with  further  economies  at  the  mine,  due  to  ex- 

tremely watchful  management,  working  costs  have  been  re- 
duced by  about  $1  per  ton.  This  has  rendered  it  po.ssible  to 

maintain  an  average  rate  of  profit  per  ton  of  ore.  and  at  the 
same  time  to  bring  under  treatment  ore  of  lower  grade. 
Taxation  remains  oppressive.     The  sum  pal']  for  State  and 

Federal  taxes  in  Mexico  amounted  to  $333,297.  The  net 

earnings  from  the  operation  of  the  company's  railway  during 
the  year  amounted  to  $203, 52t;.  The  lorapany's  officials  are 
to  be  congratulated  on  the  appearance  of  an  informative  and 
frank  statement  of  theoretical  extraction  of  gold  and  silver, 
as  compared  with  actual  recovery. 

CONSOLIDATED  GOLD  FIELD.^  OF  SOUTH  AFRICA 

Report  for  the  year  ended  June  30,  1921. 
Holdings:  Shares  to  the  value  of  £4,500,000  in  the  New 

Consolidated  Gold  Fields  company,  which  in  turn  is  a  holder 
of  stock  in  a  large  number  of  British  and  American  com- 

panies. Financial:  Income,  £3608  6s.  5d.;  balance  from  previous 
year,  £162,635  12s.  3d.;  dividends  paid,  £108.901  6s.  5d.; 
amount  to  credit  of  present  years  profit  and  loss  account, 
£57,342  12s.  3d. 

General:  The  manager  of  the  New  York  advisory  com- 
mittee states  that,  world  conditions  during  the  year  being 

unfavorable  to  the  inception  of  any  mining  business  of  mag- 
nitude, the  company  has  confined  itself  to  taking,  at  a  small 

cost,  interests  in  several  promising  ventures  in  which  a  large 
or  dominant  interest  may  be  secured  ultimately. 

CIA.  BENEFICIADOR.\  DE  PACHUCA 

Report  for  the  year  ended  June  30,  1921. 
Property:  Mines  and  mill  at  Pachuca.  Mexico. 
Operating  Staff:  C.  A.  Lantz,  general  manager;  F.  H. 

Walsh,  general  superintendent;  W.  E.  Crawford,  milling 
superintendent. 

Development:  14,295  ft.  at  El  Bordo,  and  2362  ft.  at 
Malinche;  ore-reserves,  1,319,617  tons,  containing  61,543 
oz.  gold  and  14,651,459  oz.  silver. 

Production:  Crushed  and  treated  by  cyanide.  475.360  tons. 
Bullion  recovered  contained  21,680  oz.  gold  and  4.533,338 
oz.  silver. 

General:  The  extension  of  the  milling  plant  from  1500  to 
2000  tons  per  day  was  commenced  and  nearly  completed; 

work  was  suspended  last  February  when  the  power-shortage 
developed.  The  work  completed  included  the  extension  of 
the  crusher  building,  and  the  preparation  of  the  foundations 
for  primary  and  secondary  crushers:  extension  of  the  mill 

building,  to  accommodate  two  additional  8-ft.  ball-mills;  the 
installation  of  a  300-leaf  vacuum  filter  plant;  and  the  addi- 

tion of  miscellaneous  pumping  and  other  equipment. 

BURM.\  CORPORATION 

Report  for  the  year  ended  December  31,  1920. 
Financial:  Receipts  from  sales  of  lead  and  silver,  sundry 

profits  and  receipts,  £1,206,757  6s.  8d.;  balance  to  appropri- 
ation account,  £455,516  3s.  5d. 

Ore-reser>es :  Ore-reserves  as  at  December  31.  1919, 
4,402,218  tons  containing  23.9  oz.  silver,  25.7%  lead.  17.9% 
zinc,  and  1.2%  copper. 

Derelopment:    36  48  feet. 
Smelter  Operations:  Tons  smelted.  136,450;  lead, 

29.57%;  silver,  26.72  oz.;  zinc,  15.5%;  hard  lead  produced, 
28,484.7  tons;  refined  lead  produced,  23,821.14  tons;  fine 
silver  produced,  2,869,727.24  ounces. 

Genen-al:  The  directors  decided  to  stop  the  construction 
of  the  zinc  works  in  India,  as  financial  considerations  pre- 

vented the  Government  of  India  from  contributing  the  antici- 
pated loan,  and  the  Tata  Iron  &  Steel  Co.  desired  to  limit  its 

participation.  They  also  decided  to  discontinue  the  erection 

of  the  new  lead  smelter,  and  to  rely  on  extension  and  im- 
provement, at  a  much  smaller  cost,  of  the  existing  smelter. 

All  further  expenditure  on  the  Namma  coalfield  will  be 

stopped.  The  present  program  is  based  on  an  annual  out- 
put of  45,000  tons  of  refined  lead  and  4,500,000  oz.  silver. 
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NOTKTE   TO   CAIilPORNIAN    MINE    SUPERINTENDENTS 

Byron  O.  Pickard.  district  mining  engineer  for  the  U.  S. 
Bureau  of  Mines,  stationed  at  Berkeley,  California,  desires 
to  notify  superintendents  of  mines  in  California  of  the  most 
desirable  method  of  communicating  with  the  Bureau  in  the 
event  that  assistance  of  the  Mine  Rescue  Service  is  desired 
in  case  of  disaster.  The  preferable  method  is  to  use  the 

long-distance  telephone,  endeavoring  to  get  the  following 
numbers: 

B.  O.  Pickard,  (office  hours)   Berkeley  7100 
B.  O.  Pickard,   (after  hours)  Piedmont  2124-J 
A.  C.  Moore,  Berkeley  4071-J 
Dr.  C.  E.  Kindall,  Berkeley  7780-J. 
It  is  advised  that  the  above  numbers  be  tried  in  the  order 

given.  If  it  is  necessary  to  use  the  telegraph,  it  is  requested 
that  as  much  detail  as  possible  be  given  in  order  that  the 
officials  of  the  Bureau  may  intelligently  plan  and  route  the 
rescue  crew.  Telegrams  addressed  to  Mr.  Pickard,  care  of 
the  Bureau  of  Mines,  will  be  delivered  at  his  home  after 
office  hours,  but  it  is  urged  that  the  telephone  be  used. 

COPPER  STATISTICS  FOR  1921 

The  smelter  production  of  copper  in  1921  from  ore  mined 
in  the  United  States,  as  shown  by  the  actual  production  for 
the  tirst  11  months  and  by  estimates  made  by  smelting  com- 

panies for  December,  was  about  461,000,000  lb.,  according 
to  the  U.  S.  Geological  Survey.  The  reiinery  production  as 
similarly  shown  was  about  601.000,000  lb.  from  domestic 
material  and  about  320,000,000  lb.  from  foreign  material. 
The  exports  tor  the  first  11  months  totaled  about  567,000,- 
000  lb.,  of  which  about  538,000,000  lb.  was  new  refined 
copper  and  29,000,000  lb.  was  manufactured. 

The  total  new  supply  of  primary  refined  copper  for  the 
year  was  about  989,000,000  lb.,  which  includes  refined  cop- 

per produced  from  foreign  and  domestic  material  as  well 
as  imported  refined  copper.  The  stocks  of  refined  copper  in 
the  hands  of  domestic  refineries  on  December  31,  1921,  ex- 

cluding those  in  transit,  as  estimated  by  the  refining  com- 
panies, were  about  496,000,000  lb.  The  stocks  of  blister- 

copper  on  December  31,  1921,  including  material  in  process, 
in  the  hands  of  smelters,  in  transit  to  refineries,  and  at  re- 

fineries were  estimated  by  refining  and  smelting  companies 
at  about  297,000,000  pounds. 

The  quantity  of  primary  refined  copper  withdrawn  on  do- 
mestic account  during  the  year  was  about  572,000,000  lb., 

calculated  as  follows: 
1920  l.q"! 

Refinery  production   from   domestic   sources.  .  1,183.000.000  601.000  000 
Refinery  production  from  foreign  sources,...     344,000.000  32o!oo0  OOil 
Imports    of    refined    copper       109.000.000  T.^ioOOJlOO 
Stocks  of  new  refined  copper  on  January  1 .  .     631,000,000  659!ooo!oOO 

Total  available  supply   3.266.000.000     1,655,000,OOG 
Exports   (exclusive  of  manufactured  copper)  .     3.53.000.000         587.000  000 
Stocks  on  hand  on  December  31       659,000,000         496!o0o!o»o 

1,313.000,000      1,083,000,000 
Total  withdrawal  on  domestic  account ....  1,054.000,000         573,000.0011 

House  Committee  on  Mines  and  Mining  on  the  bill  intro- 

duced by  Representative  Samuel  S.  Arentz  of  Nevada  "to 
revise,  amend,  and  codify  the  laws  of  the  United  States  re- 

lating to  the  location  of  mining  claims  on  the  public  domain, 

and  for  other  purposes".  Arentz  says  that  codification  of 
laws  relating  to  mining  claims  has  for  several  years  been 
recognized  as  a  necessity  by  the  Bureau  of  Mines  and  by 
the  legal  fraternity.  Existing  laws,  he  states,  are  widely 
scattered  and  fragmentary,  and  date  from  the  California 
gold  rush  of  1849.  A  preliminary  conference  on  the  bill  re- 

cently was  held  by  Arentz  with  H.  Foster  Bain,  Director  of 
the  Bureau  of  Mines,  other  officials  of  the  Bureau,  and 
Senators  and  Congressmen. 

Arentz,  who  is  a  mining  engineer,  has  approximately  200 
communications,  resolutions,  and  memorials  from  associa- 

tions of  engineers,  miners,  and  prospectors  from  various 
parts  of  the  West,  most  of  which  condemn  the  bill.  The 
Bureau  of  Mines  also  has  received  many  letters  in  support 
of  the  measure.  While  primarily  a  codification,  it  proposes 
some  radical  changes  in  existing  laws.  Prominent  among 

these  changes  are  the  abolition  of  the  mooted  'apex'  or 
'extra-lateral  rights'  law,  location  without  discovery,  and 
the  option  of  cash  payments  into  the  United  States  Treasury 
in  lieu  of  annual  assessment  work  on  claims. 

NEW  WAGE-SCALE  AT  BUTTE 

When  operations  on  a  restricted  scale  are  resumed  in  the 

mines  of  Butte  on  January  16,  the  wage-scale  will  be  re- 
duced 50c.  per  day  from  that  prevailing  during  the  past 

year.  The  following  table  shows  comparative  wages  paid 
at  different  times: 

Miners  Laborers 

1914      $3.50  $3.00 
1918          5.75  5.25 
1921          4.75  4.25 

1922          4.25  3.75 

At  the  start  only  four  of  the  Anaconda  company's  mines 
will  be  opened,  but  these  will  call  for  the  employment  of 
6000  or  7000  men.  The  smaller  mining  companies  in  the 
district,  to  protect  themselves  against  a  labor  shortage,  have 

set  forward  their  date  for  re-opening.  During  the  suspen- 
sion of  copper  production  in  Butte  there  has  been  a  thinning 

of  the  ranks  of  mine  workers,  many  going  to  Mid-Western 
industrial  centres.  Announcement  is  made  that  the  Butte  & 
Superior  company  plans  resumption  of  production  by  about 
January  15,  just  as  soon  as  the  mill  is  in  shape.  Working 
forces  will  be  increased  gradually  up  to  1000.  The  North 
Butte,  Davis  Daly,  and  Tuolumne  companies  announce  they 
will  resume  operations  on  January  16. 

HEARINGS  ON  PROPOSED  IVnNING  ACT  TO  START  AT 
WASHINGTON 

Hearings   are   scheduled   to   start   this   month   before   the 

CHILE  COPPER  CO.  PRODUCES  JIET.AL  FOR  11.41  C. 
PER  POUND — FAILS  TO  EARN  BOND  INTEREST 

The  statement  recently  issued  by  Chile  Copper  Co.,  cov- 
ering operations  for  the  third  quarter  of  this  year,  showed  a 

production  of  12,023,000  lb.  of  copper  at  an  operating  cost 
of  11.41c.  per  pound  and  a  deficit  for  the  three  months  of 
$270,000,  after  interest  but  before  depletion  and  deprecia- 

tion had  been  charged.  The  three  quarterly  reports  issued 
by  the  company  this  year  indicate  a  production  in  the  first 
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nine  months  of  42.031,000  lb.  or  copper  at  a  cost  of  11.46c.. 
and  an  operating  deficit,  after  bond  interest,  of  $1,023,000. 
Depletion  and  depreciation  charges  in  this  period  increased 
the  deficit  to  $3,206,000.  In  1920.  the  company  produced 
111,000,000  lb.  of  copper  at  a  cost  of  10.7c.  per  pound  and 
reported  net  profits  of  $2,056,000  before  depletion  charges. 
It  Is  significant  that  costs  in  the  current  year  have  increased 

but  slightly,  while  production  has  been  cut  in  half.  Chile's 
plans  call  for  an  increase  in  plant  capacity  from  15.000  tons 
to  35,000  tons  per  day  as  soon  as  conditions  warrant.  This 

should  give  the  company  a  capacity  tor  producing  300,000,- 
000  lb.  of  copper  per  annum  and  on  the  basis  of  the  1920 

cost  of  producing  little  more  than  one-third  of  this  amount, 
it  Is  estimated  that  Chile  should  then  turn  out  its  copper 
for  8c.  per  pound  or  lower. 

Assuming  a  cost  of  8c.  per  pound  and  a  15c.  copper  mar- 
ket, an  annual  production  of  300.000,000  lb.  would  pay 

present  bond  interest  requirements  of  $3,150,000  and  $4.50 

per  share  on  the  stock.  Furthermore,  present  developed  ore- 
reserves  of  690.306,106  tons,  the  largest  in  the  world,  would 
be  sufficient  to  maintain  this  output  365  days  in  the  year  for 
54  years.  There  are  3,800,000  shares  of  stock  outstanding, 

also  $15,000,000  7%  bonds,  due  March  1923,  and  $35,000.- 
000  6%  bonds,  due  April  1932.  Both  issues  are  convertible 
Into  stock,  the  78  at  $25  and  the  6s  at  $35.  Should  all  bonds 

be  converted,  there  would  be  5,400,000  shares  of  stock  out- 
standing. 

COPPER  FROM  THE  CONGO 

From  out  of  the  heart  of  the  Congo  there  was  shipped  to 
Europe  during  1921  approximately  70,000,000  lb.  of  copper, 
representing  the  output  of  the  Tanganyika  Concessions.  The 

progress  of  Union  Miniere — operating  the  copper  properties 
of  the  Tanganyika  Concessions — is  indicated  in  the  following 
tabulation  of  production,  the  figures  being  in  pounds: 

1911           1.994.000       1917         54,924,000 
1912           4,984.000       1918         40.474,000 
1913     14,816,000  1918         46,008.000 
1914     21,444,000  1920         38,000,000 
1915     28,108,000  1921         70,000,000 
1916     44,298,000                                          

Total      365,050,000 

Robert  Williams  of  London,  who  has  been  with  the  prop- 
erty since  its  inception,  had  a  contract  for  a  salary  equal  to 

10%  of  any  dividends  distributed  to  stockholders;  and  in 
the  event  of  his  death  10%  of  surplus  assets  over  liabilities. 
The  directors  have  now  made  Williams  managing  director 
for  life  and  given  him  200,000  shares  of  stock  in  considera- 

tion for  which  he  surrendered  his  earlier  profit-sharing 
scheme.  The  arrangement  provides  that  he  shall  retain  at 
least  one-quarter  of  the  shares  until  his  death. 

THE  FUTURE  OP  SILVER 

At  the  recent  annual  meeting  of  the  Mexican  Corporation, 
Ltd..  the  following  remarks  were  made  by  the  chairman.  F. 

W.  Baker.  "During  the  last  year  China  has  taken  a  large 
amount  of  silver  and  India  has  had  a  good  monsoon,  though 
the  full  benefit  has  not  been  felt  owing  to  trading  difficulties 
and  the  general  trade  depression.  Trade  depression  and 
chaos  on  the  Continent  and  the  aftermath  of  war  have  no 

doubt  lowered  the  demand  for  industrial  purposes,  and 
there  has  been  no  demand  for  renewal  of  coinage  of  some  of 
the  large  Continental  countries.  These  two  last-mentioned 
factors  should  not  be  exaggerated  In  Importance;  It  is  the 
demand  of  India  and  China  which  plays  the  big  role.  Look- 

ing toward  the  next  two  years  the  big  cloud  in  the  sky  ap- 
pears to  me  to  be  the  possibility  of  still  further  Continental 

liquidation  on  a  large  scale.  Even  If  given  reasonably  good 
demand  from  the  East,  a  quantity  of  silver  may  come  into 
the  market  which  cannot  be  absorbed.     It  is  not  known  how 

long  and  to  what  extent  this  liquidation  process  will  go  on. 
It  will  no  doubt  be  largely  influenced  by  the  political  events 
of  the  next  year.  It  is  difiicult  to  find  out  what  the  position 
will  be.  That  is  the  dark  side  of  the  picture.  On  the  other 
hand  if  the  Continental  outpouring  dies  down  and  Eastern 

demand  is  normal,  with  the  help  of  the  world's  low  produc- 
tion and  the  operation  of  the  Pittman  Act,  we  have  a  good 

chance  of  seeing  prices  higher  than  at  present. 

"It  must  be  recognized  that  while  the  present  price  of  sil- 
ver appears  high  in  comparison  with  the  pre-war  price,  it  is 

low  by  comparison  with  the  difference  between  cost  of  pro- 
duction all  over  the  world  in  the  present  and  pre-war  times. 

The  New  York  price  for  five  years  pre-war  was  55.8c.,  it  is 
now  65c.  There  ia  a  much  greater  difference  in  price  in  all 
the  material  required  for  the  mining  of  silver.  This  factor 
of  silver  prices  so  far  as  Mexico  is  concerned  may  possibly  be 
affected  by  a  matter  to  which  I  would  like  to  draw  your 
attention,  and  which  the  Mexican  government  a  short  time 
ago  had  already  under  consideration,  and  upon  which  they 
had,  as  we  are  informed,  consulted  various  mining  authori- 

ties, but  which  unfortunately  for  us  they  dropped — namely, 
the  question  of  subsidizing  by  a  guaranteed  minimum  the 
price  for  Mexican  silver,  in  behalf  of  the  silver  producers  in 
that  Republic.  An  enormous  amount  of  capital  has  been  and 
is  being  invested  today  in  the  development  of  mines  In 
Mexico,  with  the  result  that  the  production  of  silver  from  the 

Republic  represents  one-third  of  the  total  silver  production 
of  the  world,  and  will  probably  almost  represent  one-half 
for  the  current  year.  This  silver  is  obtained  either  from 
silver  mines  or  from  mines  where  silver  is  associated  with 
base  metals  or  with  gold,  and  because  of  this  a  great  deal 
of  money  finds  its  way  Into  the  country.  A  large  amount  of 

labor  is  employed  with  very  beneficial  results  to  the  Govern- 
ment and  the  population  as  a  whole,  and  I  venture  to  sug- 

gest it  would  be  a  wise  step  for  the  Mexican  government  in 
these  times,  when  the  fluctuations  in  the  price  of  silver  have 

a  prejudicial  effect  on  the  development  of  their  silver  min- 
ing industry,  to  stabilize  the  price. 

"The  cost  to  the  Government  would  be  trifling  compared 
with  the  direct  and  indirect  advantages  of  maintaining  this 

industry,  and  would  keep  in  employment  an  appreciable  por- 
tion of  the  population,  particularly  at  a  time  when  the  coun- 

try is  going  through  a  period  of  evolution  resulting  from  the 
disturbed  revolutionary  period  covered  by  the  last  ten  years 

or  more." 
ARIZONA 

Ajo. — A  hoist  has  been  moved  from  the  Bisbee-Ajo  mine 
to  the  C.  P.  Sheehan  property,  adjoining  the  old  Gunsight. 

The  400-ft.  shaft  is  to  be  deepened  and  lateral  development 
is  to  be  started  on  the  300-ft.  level.   A  company  composed 
of  Bisbee  and  Douglas  mining  men,  known  as  the  Ajo  Mines 
Corporation,  is  developing  the  old  Black  Prince  mine,  43 
miles  east  of  Ajo,  a  shaft  having  been  sunk  150  ft.  with  an 
opening  of  a  good  lead-silver  orebody  and  indications  of 
copper.  The  company  has  a  good  mill-site  and  adequate 
water. 

DouKla.s. — Though  no  official  intimation  is  given  as  to  the 
time  for  resumption  of  production,  the  Copper  Queen  smelter 
is  being  put  in  condition  for  operation.  Percival  G.  Butler, 
for  15  years  connected  with  the  plant,  has  been  promoted 
from  assistant  to  general  superintendent.  He  has  placed  a 
number  of  men  at  work  on   repairs,  which   include  a  new 
roof   for   the   main   smelter   building.   The    Golden    Rule 
quarries,  4  0  miles  from  Douglas,  have  been  leased  by  a  San 
Francisco  corporation,  the  Painted  Desert  Mining  Co..  repre- 

sented by  Ernest  Lisherness.  About  $25,000  already  has 
been  spent  in  opening  faces  of  what  is  declared  the  highest 
grade  of  building  marble,  the  outcrop  covered  by  24  mining 
claims.      About    fifty    men    are    to    be    employed.   J.    H. 
Huntsman  has  sued  in  Pima  county  for  judgment  in  the  sum 
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of  $37,000  against  the  Dos  Cabezas  Gold  Ridge  Mining  Co., 
of  which  he  is  president  and  W.  A.  Julian  is  secretary-treas- 

urer. There  is  allegation  of  default  in  the  payment  of  a 
number  of  notes  made  on  behalf  of  the  corporation. 

Jerome. — At  600  ft.,  the  main  shaft  of  the  Verde  Central 
mine  is  bottomed  in  ore.  This  is  at  a  point  200  ft.  deeper 
than  the  drift  where  the  apparent  apex  of  an  orebody  was 
cut,  and  several  hundred  feet  distant  laterally.  A  station  is 
being  cut  and  lateral  development  will  be  started  along  the 
United  Verde  fault,  in  the  direction  of  the  ore  already 

found.  A  large  part  of  the  operating  company's  stock  is  held 
by  Calumet  &  Arizona  interests,  and  was  purchased  at  70c. 
By  the  sale  ample  capital  was  secured  for  the  development 
work  planned  by  W.  F.  Staunton,  the  manager,  who  pre- 

ferred to  drift  at  depth,  rather  than  to  sink  downward 

through  the  ore  found  in  the  upper  drift.   A  47-ton  car- 
load of  ore  shipped  by  the  Shea  Copper  Co.  to  El  Paso  has 

given  a  net  return  of  $3412.  The  copper  averaged  nearly 
5%   and  the  silver  nearly  100  oz.  per  ton. 

Katherine. — In  the  Katherine  Extension  mine  a  new  find 
has  been  made  in  the  north  cross-cut  on  the  250-ft.  level. 
Development  has  not  yet  revealed  the  limits  of  the  ore-shoot. 
  A  discovery  in  the  Gold  Chain  mine  demonstrates  the 
downward  continuation  of  the  vein,  opened  several  months 

ago  on  the  100-ft.  level.  The  vein  was  opened  for  the 
second  time  in  the  shaft  at  a  point  about  35  ft.  below  the 

100-ft.  level.  The  ore  is  similar  to  that  exposed  east  of  the 
shaft  on  the  100-ft.  level.  It  is  proposed  to  continue  sinking 
to  a  depth  of  200  ft.,  where  the  vein  will  again  be  cross-cut 
and  developed.  With  200,000  tons  of  ore  said  to  be  in  sight 
above  the  100-ft.  level,  and  the  vein  showing  strong  and 
well-defined  in  the  shaft  below,  the  outlook  is  encouraging. 

Ray. — Plans  for  the  reorganization  of  the  Ray  Hercules 
Copper  Co.  call  for  the  formation  of  a  new  company  to  be 
known  as  the  Ray  Hercules  Mines,  Inc.,  with  an  authorized 
capital  of  1,200,000  shares  of  stock  having  a  par  value  of  $5 
each,  together  with  $1,000,000  in  first  mortgage  6%  bonds. 
Creditors  of  the  present  company  and  those  directors  who 
advanced  the  company  money  aggregating  $2,287,562  to 
complete  construction  and  development  are  to  be  given 
$1,000,000  in  first  mortgage  6%  bonds  and  250,000  shares 
of  stock  in  the  reorganized  company.  It  is  Impossible  to 
avoid  wiping  out  the  present  stock  of  Ray  Hercules,  of 
which  about  1,500,000  shares  are  outstanding,  but  the  hold- 

ers will  be  offered  750,000  shares  of  new  stock  of  $5  par  on 
cancellation  and  surrender  of  their  present  stock  in  the  ratio 
of  one  new  share  tor  every  two  shares  now  held  at  $1  per 
share  on  or  before  January  31.  In  his  report  to  the  di- 

rectors Robert  Linton,  president  of  Ray  Hercules,  estimates 
total  ore  indicated  by  churn-drilling  and  underground  work, 
in  ground  wholly  or  partly  developed,  to  be  3,916,000  tons 
averaging  2.42%  copper.  Prom  this  there  has  been  mined 
172,000  tons  of  ore  averaging  2.20%  copper,  leaving  the  net 
available  ore  3,744,000  dry  tons  averaging  2.43%  copper. 

CALIFORNIA 

Kennctt. — According  to  O.  G.  Egleston,  local  manager  for 
the  U.  S.  Smelting,  Refining  &  Mining  Co.,  further  improve- 

ment in  the  price  of  copper  will  be  necessary  before  his 
company  can  resume  operations  here.  The  cost  of  labor  and 
of  coke  and  other  supplies  has  been  reduced,  but  no  definite 
date  can  be  set  for  resumption. 

Portola. — Work  has  been  started  at  the  Plumas-Chilcoot 
copper  mine,  A  30-ft.  head-frame  has  been  erected,  and  as 
soon  as  a  compressor  has  been  installed  shaft  sinking  will  be 
resumed  from  the  7  5-ft.  level.  Improvement  in  the  outlook 
for  marketing  copper  has  encouraged  the  owners  to  resume 
operations. 

Quincy. — Control  -f  the  old  Valentine  property  near 
Mohawk  has  been  acquired  by  George  Stephan,  of  Quincy. 

and  associates.  The  Valentine  for  many  years  was  a  profit- 
able yielder  of  gold  and  silver,  but  has  been  idle  for  30  years 

because  of  litigation.  The  owners  plan  to  send  a  new- 
shaft  to  a  depth  of  several  hundred  feet  and  to  conduct  min- 

ing on  a  broad  scale. 

Walker  Lake. — W.  Harrison  Whitacre,  defendant  in  a  suit 
instituted  by  Mary  Means  Gale,  who  charged  that  the  com- 

pany now  operating  a  plant  at  Mono  lake  for  the  extraction 
of  gold  and  other  valuable  minerals  from  the  water  of  the 
lake,  has  been  awarded  a  verdict  by  Judge  Parker  of  the 
Superior  Court.  Mrs.  Gale  sued  to  recover  $2000  that  she 
had  invested  in  the  enterprise,  on  the  ground  that  the  under- 

taking was  a  fraud.  According  to  reports,  various  assayers 
and  chemists  analyzed  samples  of  the  water  and  found  gold 
content  amounting  to  as  much  as  $3.60  per  ton.     Whitacre 
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claims  to  have  perfected  a  process  for  recovering  the  gold. 
Judge  Parker,  apparently,  was  convinced  that  the  defendant 
company  was  acting  in  good  faith. 

Westport. — A  30-ton  mill  is  running  steadily  at  the 
Columbus  mine,  near  Westport.  The  vein  is  10  ft.  wide. 

The  working-tunnel  has  been  driven  450  ft.,  with  ore  dis- 
closures reported  particularly  good  in  newly  opened  ground. 

Water-wheels,  receiving  30  miner's  inches  with  a  1000-tt. 
drop,  are  used  to  operate  the  mill  and  compressor.  The 
water  is  taken  from  the  Volcano  ditch  and  piped  directly  to 
the  mine. 

COLOK.'VDO 

Aspen. — Towers  for  the  Park  tramway  are  rapidly  near- 
ing  completion  and  the  tramway  will  shortly  be  moving  ore 
from  the  100,000-ton  reserve  to  the  mill  of  the  Silver  Mines 
Company  of  America,  that  is  now  handling  custom  ores.   
Good  progress  is  reported  made  in  the  Hurricane  tunnel  by 
the  Denver  company  headed  by  Archie  Adams  and  asso- 

ciates. The  main  vein  is  not  far  distant  and  some  rich  ore 
is  being  mined  from  other  veins  cut  as  work  advances. 

The  Richmond  Hill  M.  M.  &  L.  Co.  is  continuing  opera- 
tions through  the  winter  and  with  the  mill  remodeled  is  re- 

ported making  greater  recovery.   High-grade  ore  is  com- 
ing to  the  portal  of  the  Hope  tunnel,  while  the  tunnel  is 

being  advanced   in   low-grade   lead   ore.     The  mine  is   now 
electrically    equipped.   The    Silver    Mines    Company    of 
America  is  reported  planning  construction  of  a  cyanide  plant 
to  handle  ores  not  suitable  for  flotation.  The  company,  un- 

der the  management  of  J.  T.  Boyd,  is  using  the  Brown  flota- 
tion process  at  its  mill  and  is  handling  low-grade  ore  suc- 

cessfully. 

Bret-kenridge. — Operations  will  be  shortly  resumed  by  the 
Wellington  Mines  Co.  if  suitable  freight-rates  can  be  secured. 
The  mine  is  shut-down  and  in  charge  of  watchmen,  but  if 
work  is  resumed,  as  is  reported,  about   30   additional  men 

will  be  given  employment.   The  Royal  Tiger   Mines  Co. 
continues  operating  with  a  reduced  force.   The  Tonopali 
Placer  and  the  Blue  River  Placer  dredges  are  still  operat- 
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Idb;  the  first  named  is  close  to  the  north  boundary  of  the 
townsite  and  the  Blue  River  dredge  is  two  miles  north. 

Central  City. — A  report  Is  in  circulation  that  the  Gregory 
and  Bobtail  mine  of  the  Fifty  Gold  Mines  Corporation,  of 
Black  Hawk,  will  be  taken  over  by  a  company  in  course  of 
formation,  and  that  the  several  shafts  will  be  drained  and 

operated  both  on  company  account  and  under  a  liberal  leas- 
ing system.   Another  rumor  Is   that   the   Gilpin   Eureka 

mine  and  mill,  closed  on  account  of  litigation,  are  shortly  to 
resume.  The  mine  has  produced  a  good  ore  containing  gold, 
silver,  copper,  and  lead.  The  mill  is  equipped  with  10 
stamps. 

Cripple  Creek. — Including  the  December  production  of 
$425,000  the  district  is  accredited  with  $5,288,334  for  1921, 
and  a  grand  total  of  $411,057,340  to  date.   Due  to  in- 

activity in  the  copper  districts  many  old  miners  have  re- 
turned, and  it  is  estimated  that  700  men  have  returned  dur- 

ing the  last  few  months.  At  the  present  time  between  1300 
and  1400  miners  are  on  the  payrolls,  and  lease  operations 
are  steadily  increasing. 

DuranRO. — The  Durango  smelter  of  the  American  Smelt- 
ing &  Refining  Co.  in  11  months  of  1921,  December  not  in- 

cluded, treated  on  an  average  IIS  tons  of  San  Juan  basin 

ore,  or  a  total  of  39,048  dry  tons,  valued  at  $3,070,689,  ac- 
cording to  a  report  just  issued  by  R.  P.  Reynolds,  manager. 

Recoveries  were  as  follows:  gold,  50,466  oz.,  worth  $1,039.- 
317;  silver,  1,762,316  oz.,  $1,745,494;  lead,  9,348.824  lb., 
$238,878;  and  copper,  1,177,568  lb..  $46,949.  San  Juan 
county  mines  shipped  1316  tons  dry  weight,  worth  $122,844; 
La  Plata  county,  1257  tons,  worth  $60,917;  Dolores  county, 
365  tons,  worth  $14,170;  Ouray  county,  137  tons,  worth 
$17,170;  San  Miguel  county,  30,800  tons,  worth  $2,753,309; 
Mineral  county,  1355  tons,  $43,186;  Lake  county,  2128  tons, 
$20,811;  and  Eagle  county,  1750  tons,  $39,301. 

Idaho  Springs. — Samples  of  the  shoot  recently  opened  by 
the  Frank  J.  Hayes  Mining  Co.  indicate  that  the  ore  con- 

tains several  ounces  of  gold  and  more  than  100  oz.  of  silver 
per  ton.  The  company  is  developing  a  group  of  four  claims 
known  as  the  Queen  Elizabeth,  Tomboy,  Independence,  and 
Lucky  Lad.     F.  A.  Brown  is  in  charge  of  the  work. 

Leadville. — Mines  of  the  Leadville  district  produced 
14,669  oz.  gold,  1,038.722  oz.  silver,  3,936,063  lb.  lead. 
1,247,081  lb.  copper,  and  3,725,000  lb.  zinc,  valued  at 
$1,965,707,  during  1921,  a  decrease  of  54.88%,  or  $2,388.- 
760,  as  compared  with  the  yield  of  1920.  Leadville  has  pro- 

duced to  date  $491,667,188. 

Rico. — The  Robert  Pellet  sub-lease  on  the  Emma  mine  at 
Dunton,  owned  by  the  A.  E.  Reynolds  estate,  has  been  pur- 

chased by  H.  M.  Little  of  Denver  and  associates  for  a  price 

reported  to  be  "well  into  five  figures".  The  property  is 
under  lease  to  the  Dolores  Silver  Mines  Co.,  from  whom  the 
Pellet  lease  was  secured.  A  large  tonnage  of  ore  is  re- 

ported blocked  out  and  regular  shipments  will  commence  in 
the  spring.  In  the  meantime  development  will  be  continued 
under  J.  H.  Litchfield,  who  has  been  retained  as  superin- 
tendent. 

ID.AHO 

I'oi'ur  d'.Vlone. —  Dividends  for  the  year  1921  totaled 
$1,811,000.  The  heaviest  producer  and  the  best  dividend- 
payer  is  the  Bunker  Hill  &  Sullivan  Mining  company,  which 
has  paid  $981,000.  Nexi  to  this  comes  the  Federal  Mining 
&  Smelling  Co.,  which  has  paid  $590,000  on  its  preferred 
stock.  The  Hecla  has  paid  $500,000.  The  Hercules  is  a 
close  partnership  and  its  dividends  can  only  be  estimated, 
but  it  Is  supposed  to  have  paid  $200,000  early  in  the  year. 
The  mine  has  boen  closed  down  for  several  months.  One 

other  Coeur  d'Alone  corporation,  the  Marsh,  paid  a  dividend 
of  $40,000  following  the  settlement  of  its  litigation  with  the 
Hecla  company. 

The  Marsh  Mines  Consolidated  will  begin  at  once  opera- 
tions to  explore  the  famous  Russell  vein  in  its  own  ground. 

W.  G.  Harris,  superintendent,  will  direct  the  work.  Ar- 
rangements have  been  concluded  with  the  Hecla  Mining 

Co.  to  enable  Harris  to  explore  the  Russell  vein  from  the 
east  workings  of  the  Hecla  at  an  elevation  of  about  260  ft. 
above  the  Hecla  No.  3  tunnel  and  approximately  950  ft. 
below  the  Russell  tunnel.  It  is  proposed  to  follow  the  south 
branch  of  the  Russell  vein  from  the  3  0th  floor,  which  ex- 

poses a  well-defined  fissure  with  some  mineralization  in  the 
face.  It  will  be  necessary  to  drive  about  400  ft.  through  in- 

tervening Hecla  ground  before  reaching  the  Marsh. 
Coleman  &  Ward,  lessees  of  the  Bluebird  mine,  owned  by 

the  Blacktail  Mining  Co.,  are  working  steadily  and   expect 

to  ship  3  5   tons  of  high-grade  ore  by  January   15.   -The 
belief  is  that  the  Tamarack  &  Custer  mine  at  least  will  re- 

sume operations  by  January  16.  Several  other  properties 
may  resume  in  the  near  future.  From  30  to  40  work-horses 
are  used  by  the  Tamarck  &  Custer  management  when  the 
plant  is  in  operation  to  haul  supplies  up  to  the  mine  and  mill. 

MICHlG.^iX 

Houghton. — Copper  Range  is  now  operating  on  a  60% 
basis,  compared  with  the  normal  years  of  1915  and  1916. 
Working  forces  are  being  gradually  built  up,  particularly  at 
Champion,  which  added  about  75  men  to  its  underground 
force  in  December.  Champion  production  has  been  steadily 
increasing  from  month  to  month,  the  daily  tonnage  now 
being  2400,  or  approximately  62,000  tons  per  month.  The 
yield  here  has  fallen  off  only  slightly  and  is  now  about  3  9 
lb.  per  ton,  refined.  Baltic  is  hoisting  around  16,000  tons 
of  rock  per  month  and  Trimountain,  13,000.  There  is  no 
change  in  yield  in  these  mines  and  Trimountain  is  maintain- 

ing the  improvement  in  quality  of  rock  that  has  been  in 
evidence  for  several  months.  Production,  refined,  is  esti- 

mated at  2,700,000  lb.  per  month  for  the  three  mines.  The 
amount  of  drifting  being  done  is  increasing  each  month  at 
Champion  and  Baltic  as  more  men  are  employed,  and  a  full 
program  of  opening  work  likely  will  be  under  way  at  both 
of  these  mines  in  another  month. 

Arcadian  Consolidated  has  reached  a  depth  of  1050  ft.  in 
its  new  sinking  operations  in  the  New  Baltic  shaft,  which  is 

being  deepened  from  the  9  4  2-ft.  level  to  a  depth  of  about 
1100  ft.  to  correspond  with  the  1050-ft.  level  of  the  New 
Arcadian  shaft. 

Calumet  &  Hecla  shipped  over  2,000,000  lb.  of  copper  by 
rail  in  December.  The  smelter  is  now  working  on  a  big 
order  for  copper  cakes,  presumably  for  export  to  Germany. 
Over  a  million  pounds  of  wire  was  shipped  from  the  Dollar 

Bay  wire-mill  last  month. 
No.  2  Gratiot  sl.aft  of  the  Seneca  will  be  one  of  the  most 

modern  shafts  in  the  district.  It  will  be  of  three  compart- 
ments, with  two  skip-ways  and  a  ladder-way.  Work  of  pre- 
paring the  shaft  for  resumption  of  sinking  is  progressing. 

The  'collar-house'  is  up  and  the  steel  work  for  the  collar, 
which  will  extend  down  through  the  overburden,  is  com- 

pleted and  ready  for  the  pouring  of  concrete.  Work  in  the 
shaft  below  the  collar  is  under  way,  but  will  be  stopped  tem- 

porarily while  the  concrete  is  setting.  It  will  be  necessary 
to  clean  out  the  shaft,  widen  it.  and  put  in  new  timber  be- 

fore sinking  can  be  resumed.  For  this  work  the  old  hoist 
will  be  of  ample  capacity.  The  new  hoist  equipment  is  at 
Mohawk,  near  Seneca,  and  will  be  delivered  shortly  to  the 
site  selected  for  it.  The  survey  for  the  railway  to  the 
Gratiot  shaft  was  recently  completed.  It  is  expected  the 
shaft  will  be  ready  for  sinking  and  the  new  hoist  installed 
by  spring.  Meanwhile,  opening  work  continues  in  the 
Seneca  shaft,  with  encouraging  results  in  all  levels  from 
the  third  to  the  seveath  Inclusive.  The  third  level  north, 
toward  Gratiot  No.  2.  continues  In  lis  sam-.  Rood  grade  of 
rock  which  has  characterised  Ihi.s  opening  from  the  start. 
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Mayflower  reports  an  improvement  in  the  north  drift  at 

the  1450-ft.  level.  This  opening,  however,  is  in  but  a  short 

distance.  All  efforts  will  now  be  centred  in  this  drift  at  this 

level,  work  in  the  south  opening  having  been  temporarily 

suspended.  At  the  1750-ft.  level  work  is  still  proceeding  in 

the  cross-cut  through  the  fault  in  the  south  drift. 

MONTANA 

Butte. — The  Crystal  Copper  Co.  during  the  first  week  in 

January  shipped  two  cars  of  silver-gold  ore  from  the  Gold- 
smith mine  that  netted  $2715  and  $3  6  89  respectively. 

Three  other  cars  have  been  shipped  but  have  not  yet  passed 
through  the  sampler  at  the  smelter.  A  substantial  tonnage 
of  ore  has  been  blocked  out  between  the  500  and  700-ft. 
levels.  The  company  is  also  shipping  from  the  Crystal  mine 
at  Basin,  the  ore   from  which   contains  copper,  silver,  and 

are  driving  a  tunnel  on  the  company's  ground  to  tap  two 
promising  veins  that  have  been  opened  on  the  surface.   
M.  L.  Cooper  of  San  Francisco  and  associates,  who  recently 
acquired  control  of  a  group  of  claims,  are  preparing  to  start 

development  under  the  name  of  the  Royston  Piedmont  Min- 
ing Co.   Over  two  feet  of  $50  ore  has  been  opened  on  the 

Silver  &  Jones  lease  on  the  Aztec  claim,  and  the  ore  has  been 
exposed  in  trenches  for  a  distance  of  200  feet. 

Tonopah. — During  the  first  half  of  December  Tonopah 
mills  yielded  approximately  $300,000  in  bullion  and  the  total 
production  of  silver  and  gold  for  the  month  is  expected  to 
exceed  $600,000.  This  includes  some  ore  produced  by  mines 
at  Goldfield,  Royston,  and  Divide,  but  the  great  bulk  of  the 
treated  product  came  from  the  Belmont,  Tonopah,  Tonopah 
Extension,  and  West  End  mines.  The  outlook  for  a  record- 
breaking  production  period  in  1922  is  exceptionally  bright. 

Reduction  Plant  at  the  Braden  Mine  in  Chile 

gold.  Ore  has  accumulated  for  many  months  and  there  is  a 
good  supply  on  hand  to  be  shipped. 

NEVADA 

Royston. — Twenty-five  thousand  dollars  worth  of  ore  has 
been  produced  from  the  discovery  shaft  started  about  three 
months  ago  on  the  Betts  lease  on  the  Golden  Eagle  claim  of 
the  Hudson  Mining  Co.  Numerous  other  rich  discoveries  of 
silver  ore  have  aroused  widespread  interest  in  the  district. 
Preparations  for  deep  development  of  the  district  are  being 
made  by  the  Hudson  Mining  Co.,  which  is  controlled  by  the 
Walkers,  of  Salt  Lake  City,  A.  H.  Jones  of  the  same  place, 
and  W.  H.  Royston,  and  other  mining  men  of  Tonopah.  The 
inclined  shaft,  which  is  now  down  300  ft.,  is  to  be  sunk  to 
600  ft.;  it  will  play  an  important  part  in  demonstrating  the 
persistence  of  the  orebodies  with  depth.     The  contract  for 

this  work  has  already  been  let.   Drifting  has  been  started 
by  the  Super  Six  company,  in  which  Los  Angeles  capital  is 
interested,  to  prospect  the  orebody  that  has  been  followed  by 
the  shaft.  This  company  is  also  sinking  a  vertical  shaft 
near  the  Betts  shaft,  and  is  backing  three  sets  of  lessees  who 

with  recent  work  in  the  deep  levels  of  all  the  principal  prop- 
erties highly  encouraging. 

Virginia  City. — An  option  on  the  Middle  Mines  group  has 
been  taken  by  H.  M.  Ward,  president  of  the  Tonopah  Exten- 

sion Mines  Co.,  operating  at  Tonopah.  Developments  are  to 
start  immediately  under  supervision  of  Alexander  Wise. 
Ward  states  that  the  option  was  taken  for  Philadelphia  and 

New  York  capitalists,  and  that  the  Tonopah  Extension  com- 
pany is  not  interested.  The  Middle  Mines  group  consists  of 

several  properties  extending  from  the  Consolidated  Vir- 

ginia mine  to  the  South-End  group  near  Gold  Hill,  and  com- 
prises 5000  ft.  of  the  Comstock  Lode.  The  properties  com- 

posing the  Middle  Mines  includes  the  Chollar,  Best  & 
Belcher,  Hale  &  Norcross,  Gould  &  Curry,  Potosi,  and  other 
mines. 

ORKGON 

Gold  Hill. — At  the  Gold  Ridge  mine,  where  operations 
were  commenced  last  summer,  mill  runs  are  averaging  from 

$1500  to  $1700  in  gold  per  week.  The  plant  is  a  modern 
5-stamp    amalgamating   mill    with    a    Wilfley    concentrating 
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table:  the  tailing  is  beinR  stored  for  cyanide  treatment.  A 
new  ore-shoot  is  being  opened  up  at  the  south  end  of  the 

slopes  and  a  raise  is  being  driven  from  the  500-  to  the  400- 
ft.  level.  The  vein  follows  the  top  of  a  steep  ridge,  giving 

an  opportunity  to  reach  it  with  short  cross-cut  adits. 
The  Roaring  Gimlet  mine  just  below  the  Gold  Ridge  is 

being  re-opened  under  lease  by  Mark  Applegate  and  associ- 
ates of  Medford.  Oregon.  This  mine  is  an  old-time  pro- 

ducer; It  has  been  idle  for  nearly  20  years,  and  is  considered 

richer  than  the  Gold  Ridge.  The  lessees  have  driven  a  new- 
shaft  on  the  vein  to  a  depth  of  100  ft.  and  are  drifting  at 
that  depth  under  the  old  workings  to  open  a  new  orebody. 

The  Millionaire  mine  two  miles  north  of  the  Gold  Ridge, 

which  was  re-opened  two  years  ago  by  C.  A.  Knight  and  S.  E. 
Heberline,  has  a  crew  of  20  miners  employed.  The  mill  is 

operated  periodically.  The  old  works  are  to  be  re-opened 
through  the  new  200-ft.  shaft.  About  $100,000  has  been 
spent  on  the  mine  in  re-modeling  the  plant  and  in  develop- 

ment. The  mill  has  two  1500-lb.  Nissen  stamps  with  circu- 
lar discharge  and  two  10-ft.  amalgamating  plates,  with  a 

crusher  and  a  Standard  concentrating  table,  all  driven  by 
electric  power. 

The  Centennial  placer  diggings,  a  mile  north-east  of  the 
Gold  Ridge,  has  been  re-equipped  at  an  expense  of  $100,000 
and  after  an  idleness  of  15  years.  Production  has  com- 
menced. 

UTAH 

KinKhiun. — No  mining  district  in  Utah  was  so  adversely 
affected  during  1921  as  Bingham.  At  the  close  of  the  year 
local  mining  companies  had  a  total  of  but  585  employees. 
the  smallest  number  on  the  payrolls  since  the  pioneer  days 
of  the  camp.  The  United  States  Mining  Co.  continued  to 
operate  throughout  the  year,  shipping  its  lead  ore  to  the 
Mldvale  smelter  of  the  company  and  its  copper  ore  to  the 
Garfield  smelter.  The  company  now  employs  350  men; 

Utah  Consolidated,  50;  Utah-Apex,  20;  Bingham  Mines,  65; 
Utah  Copper,  60;  Utah-Boston  (formerly  the  New  England). 
40.  All  men  receiving  more  tha  $3  per  day  will  be  reduced 
50c.  per  shift  on  January  16;  those  receiving  less  than  $3 
will  be  reduced  4  0c.  per  shift.  The  population  of  the  camp 
has  decreased  from  8000  in  1918  to  about  2500.  It  is  be- 

lieved the  Utah  Copper  will  resume  operation  on  a  limited 

scale  about  April  1,  and  the  Utah  Consolidated  and  Utah- 
Apex  will  probably  resume  shortly  thereafter. 

Eureka. — More  than  70  lessees  are  now  engaged  at  the 
Grand  Central  mine.  Regular  shipments  to  smelters  were 
begun  on  December  29,  by  which  time  about  1000  tons  of  ore 
had  been  mined  and  was  ready  for  shipment.  The  company 

has  given  a  number  of  'contract  leases',  by  the  terms  of 
which  the  lessees  are  paid  for  footage  made  in  drifts,  raises, 
and  winzes  until  ore  of  shipping  grade  is  found.  Thereafter 
the  lessee  pays  for  all  materials  and  labor,  and  also  pays 
the  company  a  royalty.  A  large  electrically-driven  com- 

pressor has  been  received  and  is  being  installed. 
Ore  shipments  for  the  week  ended  December  31  totaled 

110  cars,  as  compared  with  165  cars  for  the  previous  week, 
the  decrease  being  due  to  the  Christmas  holidays.  The 
TIntIc  Standard  shipped  41  cars;  Chief  Consolidated,  28; 
Iron  Blossom,  10;  Victoria,  10;  Eagle  &  Blue  Bell,  6; 
Swansea.  4;  Grand  Central,  4;  Dragon,  3;  Colorado,  3;  and 
Gemini,  1. 

An  exceptionally  rich  find  has  been  made  by  lessees  in 
the  Iron  Blossom  mine.  A  shipment  of  50  tons,  averaging 
750  oz.  silver  per  ton,  has  been  forwarded  to  a  Salt  Lake 

■valley  smelter.  It  is  expected  the  net  rt-turns  from  this 
shipment  will  be  approximately  $35,000. 

The  output  of  ore  from  this  district  during  1921  was  the 
largest  on  record;  8042  cars  being  shipped,  as  compared 
with  7397  carloads  for  1920  and  6921  for  1919.  The  largest 
shipper  was  the  Tlntic  Standard;  its  output  was  2778  cars. 

as  compared  with  150S  in  1920  and  931  in  1919.  The 
Chief  Consolidated  shipped  ISSO  cars  of  ore  during  1921, 
as  against  194S  in  192(1.  The  general  feeling  among  local 
mining  men  is  that  1922  will  be  a  more  favorable  year  for 
the  Tintic  district  than  1921.  The  re-opening  of  the  Grand 
Central  mine  under  a  new  leasing  system;  acquisition  of 
additional  territory  by  the  Chief  Consolidated  Mining  Co.; 
enlargement  and  improvement  in  the  Tintic  Standard  mill  at 
Goshen;  increased  activities  of  lessees,  and  the  expectation 
of  higher  prices  tor  lead  and  copper  are  the  principal  causes 
for  optimism.  More  men  are  employed  in  the  district  today 
than  at  any  time  in  its  history.  A  wage  cut  of  50c.  per  day 
will  become  effective  on  January  16. 

During  1921  the  Tintic  Milling  Co.  shipped  about  50,000 
oz.  of  silver-gold  bullion  to  the  Denver  mint.  Two  cars  of 
copper-silver  bullion  were  shipped  to  an  Eastern  refinery, 
while  four  cars  of  lead-silver  product  was  shipped  to  a  Salt 
Lake  valley  smelter. 

The  Eagle  &  Blue  Bell  Mining  Co.  has  had,  for  a  number 
of  years,  a  subsidiary  company  known  as  the  American  Star 
Mining  Co.,  which  it  is  proposed  to  consolidate  with  the 
parent  company.  Notices  pertaining  to  the  consolidation 
have  been  mailed  to  Eagle  &  Blue  Bell  stockholders.  An 

important  discovery  has  been  made  on  the  2000-ft.  level  of 
the  Eagle  &  Blue  Bell,  according  to  William  Owens,  superin- 

tendent. Ore  has  been  cut  for  3  0  ft.  or  more.  This  is  the 
continuation  of  the  immense  deposit  that  has  been  worked 
on  six  of  the  lower  levels. 

Park  City. — Ore  shipments  for  the  week  ended  December 
31  totaled  1813  tons,  as  compared  with  2602  tons  for  the 
preceding  week;  the  decrease  being  due  to  the  suspension  of 
operations  at  all  properties  over  the  Christmas  holidays. 
The  Judge  allied  companies  shipped  827  tons;  Silver  King 
Coalition,  616  tons;  and  Ontario,  325  tons. 

During  1921,  mines  in  this  district  shipped  a  total  of 
83,414   tons,  as  compared   with   102,187   tons  for  the  year 
1920  and  79.299  tons  for  1919.  The  principal  reasons  for 
the  decrease  in  1921  shipments  were  the  low  prices  of  lead 

and  zinc,  and  the  controversy  between  the  American  Smelt- 
ing &  Refining  Co.  and  the  Silver  King  Coalition  and  Daly- 

West  companies,  which  resulted  in  the  suspension  of  ship- 
ments for  several  w-eeks  by  the  mining  companies.     Of  the 

1921  shipments,  the  Judge  allied  companies  produced  37,666 
tons;  Silver  King  Coalition,  26,556  tons;  Ontario,  18.092 
tons;  Naildriver,  1005  tons;  and  New  Quincy,  95  tons. 

WASHIXGTON 

Chewclah. — High-grade  ore  said  to  assay  $200  per  ton  in 

silver  has  been  found  in  the  United  Silver  Copper  company's 
mine,  four  miles  north-east  of  here.  The  ore  is  on  the  1400- 
ft.  level,  where  a  vein  about  10  in.  wide  has  been  opened. 

Spokane. — Reductions  of  freight-charges  on  products 
from  smelters  at  Tacoma,  Northport,  Idaho,  and  Montana  to 
Eastern  points,  approximating  $2  per  ton,  and  effective 
January  5,  have  been  announced  by  officials  of  the  Great 

Northern  railway.  The  reduction  affects  especially  lead  de- 
rived from  ores  of  the  Coeur  d'Alene  and  shipped  from  the 

smelters  at  Kellogg,  Idaho,  and  Northport,  Washington. 
While  of  most  interest  to  lead  miners,  it  applies  also  to 

spelter,  and  to  copper,  silver,  and  gold  bullion.  The  reduc- 
tion amounts  to  A  of  a  cent  per  pound.  While  not  great  in 

itself,  it  becomes  important,  according  to  mining  men.  when 
added  to  reductions  in  the  cost  of  labor  and  materials. 

WISCOXSIX 

Benton. — Several  suits  for  damages  have  been  brought  in 
local  and  Federal  courts  by  farmers  against  the  Wisconsin 
Zinc  Co.  In  the  country  courts  of  Lafayette  county.  Thos. 

Dawson  was  awarded  damage  from  fumes  from  the  separat- 
ing plant  amounting  to  $900  in  settlement  of  claim  brought 

for  $3000.     Wm.  J.  Curwen  was  given  an  award  of  $1000  in 
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the  Federal  court,  his  claim  being  tor  $10,000.  A  petition 
was  filed  with  the  court  praying  for  a  permanent  injunction 
to  restrain  the  Wisconsin  Zinc  Co.  from  operating  its  mag- 

netic separators  at  New  Diggings.   A  new  zinc  mine,  on 
the  former  Sally  Waters  leasehold,  has  been  developed.  At 

55  ft.  a  strong  deposit  of  carbonate-zinc  ore  was  opened;  it 
was  30  ft.  wide  and  about  4  ft.  thick.  At  110  ft.  several 

'blankets'  of  sphalerite  were  opened. 
Cuba  City. — The  Zinc  Hill  Mining  Co.,  operating  the  Big 

Dick  mine,  resumed  active  mining  operations  after  a  shut- 
down lasting  nearly  a  year;  25  men  were  put  to  work.  In 

order  that  marketing  may  be  accelerated  the  company  pur- 
chased the  magnetic-separating  plant,  the  property  of  the 

Linden  Zinc  Co.     It  was  planned  to  enlarge  and  improve 

this  plant.   The  Connecting  Link  Mining  Co.  sold   1200 
tons  of  low-grade  zinc  concentrate  and  1000  tons  of  pyrite 
to  the  National  Separators  and  a  fleet  of  automobile  trucks 
was  kept  in  action  all  month  making  delivery. 

Platteville. — A  decided  turn  for  the  better  in  the  zinc- 
mining  industry  is  noted  in  the  month  of  December;  operat- 

ors express  more  confidence  than  for  some  time.  Some  mines. 
long  idle,  resumed  active  operation;  better  offerings  for  all 
grades  of  zinc  ore  stimulated  selling,  and  all  over  the  field 
could  be  found  new  organizations  engaged  in  prospecting. 

A  substantial  advance  in  the  price  of  high-grade  blende 
in  the  Joplin  district  was  reflected  in  the  current  offerings  in 
the  Wisconsin  field;  |30  per  ton,  base  price,  tor  60%  zinc 
had  prevailed,  but  when  this  figure  became  established  in 

the  Mo-Kans-Okla  districts  the  price  in  Wisconsin  jumped  to 
$33  per  ton.  The  separating  plants  in  operation  came  into 
the  market  promptly  tor  more  milled  zinc  concentrate;  one 
company  sold  1200  tons  of  low-grade  zinc  concentrate,  and 
1000  tons  of  pyritic  concentrate  to  the  National  Separators 
at  Cuba  City.  Another  company  marketed  500  tons  of  low- 
grade  zinc  ore,  and  production  was  increased  at  mines  pro- 

viding low-grade  zinc  ore  used  largely  as  base  for  the  manu- 
facture of  sulphuric  acid. 

The  price  of  lead  ore  was  well  maintained  through  De- 
cember, and  the  demand  was  good.  Producers,  however, 

were  reluctant  sellers,  believing  the  price  would  go  higher, 
and  there  was  little  marketing.  Many  out  of  employment, 
backed  by  local  business  interests,  and  encouraged  in  the 
belief  that  lead-ore  prices  will  remain  relatively  permanent, 
sought  leaseholds  and  began  prospecting. 

There  was  held  in  reserve  at  the  close  of  the  year  over 
10,000  tons  of  high-grade  separator  blende.  Nearly  all  of 
this  was  in  the  hands  of  electro-magnetic  separating  plants. 
There  was  also  in  reserve  at  mines,  over  15,000  tons  of  zinc 
concentrate  of  all  grades.  A  conservative  estimate  places  the 
lead  ore  held  at  about  3000  tons;  of  pyritic  ore  about  25,000 tons. 

The  Zinc  Roofing  &  Products  Co.  reported  a  fair  busi- 
ness for  zinc  shingles  and  corrugated  zinc,  tor  building  pur- 

poses in  the  Southern  States.  Extensive  preparations  were 
made  tor  an  enlarged  business  in  the  products  of  this  con- 

cern over  the  year  1922.  The  building  of  a  new  200-ton 
zinc-mill  for  the  Block-House  Mining  Co.  was  continued  and 
the  installation  of  heavy  machinery  will  prepare  the  plant 
for  service  early  this  coming  spring. 

BRITISH  COLUMBIA 

Ainsworth. — The  Florence  Silver  Mining  Co.,  which  re- 
cently has  been  shipping  the  whole  of  its  output  to  the 

Bunker  Hill  &  Sullivan  smelter,  has  been  making  negotia- 
tions for  the  sale  of  part  of  its  output  to  paint  manufac- 
turing companies  on  the  Coast.  The  Florence  mill  produces 

high-grade  lead  and  zinc  concentrates,  both  of  which  are 
low  in  silver. 

Alice  Ann. — D.  Jeremierson  has  let  a  contract  for  the 
hauling  of  100  tons  of  ore  from  the  Esperanza  mine,  which 
is  situated  one  mile  north  of  here,  to  the  wharf,  whence  it 

will  be  shipped  to  Anyox.  This  shipment  is  an  experiment, 
and,  if  it  is  found  profitable,  shipping  will  be  continued. 
Salina  Brothers,  the  previous  owners  of  the  mine,  made  sev- 

eral small  shipments  when  metal  prices  were  higher. 
Nelson. — O.  C.  Thompson  and  associates,  lessees,  have 

done  repair  work  at  the  Utica  and  are  driving  the  long  tun- 
nel that  is  expected  to  cut  the  main  orebody  at  any  time. 

Several  good  bodies  of  ore  have  been  found  in  the  old  work- 
ings, so,  from  now  on,  the  mine  will  be  making  regular  ship- 

ments to  Trail.   J.  W.  Mullholland  has  started  a  crew  at 
work  on  the  Iva  Fern  mine;  he  will  superintend  the  opera- 

tions himself. 

Penticton. — C.  Stevenson  and  Martin  Ravey  have  made  a 
reconnaissance  of  the  Whipsaw  district  for  a  Vancouver  syn- 

dicate, and  it  has  been  decided  that  a  careful  survey  of  the 
districts  by  competent  geologists  is  to  be  made  next  spring, 
with  a  view  to  developing  a  new  goldfield.  This  work  has 
been  started  because  the  late  George  Dawson  described  it  as 
a  likely  district. 

Quesnel. — The  Provincial  government,  at  the  request  and 
at  the  expense  of  the  owners  of  the  claim,  has  started  drill- 

ing operations  on  the  Latontaine  claim,  with  a  view  to  re- 
discovering the  lost  channel.  J.  D.  Galloway,  resident  min- 

ing engineer  for  the  district,  has  planned  the  work  which 
will  be  carried  out  by  C.  W.  Moore,  of  Barkerville. 

Victoria. — Owing  to  returns  made  by  the  Premier  Gold 
Mining  Co.  at  the  very  close  of  the  year,  which  it  w^as  antici- 

pated would  not  have  been  made  in  time  to  be  included  in 

last  year's  production,  the  mineral  production  of  the 
Province  will  be  considerably  greater  than  was  expected 
when  the  official  estimate  was  made;  it  will  reach  $28,934,- 
84  8.  The  Premier,  which  has  produced  more  than  a  million 
ounces  of  silver  and  more  than  25,000  oz.  of  gold,  will  cause 
both  the  gold  and  silver  productions  to  be  greater  than 
those  of  1920.  The  zinc  and  lead  output  from  the  Sullivan 
mine  are  in  excess  of  what  previously  was  anticipated,  so 
that  the  value  of  the  total  mineral  output  will  fall  only 
about  15%  short  of  that  of  1920. 

MEXICO 

Chihuahua. — H.  C.  Meili  and  Francisco  Chavez,  operating 
extensively  in  the  Parral  district,  have  recently  re-located 
La  Boquilla  and  San  Alberto  mines  in  the  Cordero  district. 

The  San  Alberto  is  to  be  re-titled  under  the  same  name, 
while  the  Boquilla  is  hereafter  to  be  known  as  the  Libertad. 
Adjoining  these  properties  are  the   Chicago,   El  Toro.   San 
Pedro,  and  La  Parcionera  mines.   Mrs.  Adelina  de  Palma 
has  taken  up  the  Joyce,  a  group  of  tour  silver-lead  properties 
in  the  Huerfano  mountains,  district  of  Jimenez,  in  the  south- 

ern part  of  the  State.   Rosario  H.  Perez,  of  Agua  Cali- 
ente,  is  developing  some  new  claims  in  the  municipality  of 
Ocampo.  He  has  also  re-denounced  the  Juanita  and  La 
Esmeralda  mines  which  were  allowed  to  lapse  through  non- 

payment    of     taxes     by     the     former     owners.   Salome 
Escandon  has  re-located  the  Guillermina  mine  in  the  Ocampo 
district;  it  is  to  be  re-titled  as  the  San  Miguel.  It  is  com- 

posed of  six  pertenencias  bearing  gold  and  silver  ores.   • 
The  mining  agent  at  Ciudad  Guerrero,  In  the  western  part 
of  the  State,  has  recorded  the  Esperanza  group  of  twelve 
claims  in  the  name  of  Emilio  Portillo  and  Rufino  Armenia, 
of  Madera.  The  new  claims  are  situated  near  the  San 
Andres  mines. 

Jose  Fernandez  and  Ursulo  Garza,  of  Chihuahua  City, 
have  applied  for  titles  to  their  Mariposa  group  of  silver-lead 
mines  in  the  Santa  Eulalia  district.  Development  work  is 
disclosing  some  good  ore  in  the  main  vein  ot  this  property. 

  Angel  F.  Campos,  commission  merchant  of  Palo  Arm- 
arillo,  has  applied  for  titles  to  the  Placer  de  Tojiachic  group 
on  which  he  has  discovered  some  good  ores  of  gold,  silver, 
and  lead.   The  San  Vicente  group,  comprising  five  ad- 

joining claims,  in  the  famous  Batopilas  mining  region,  has 
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been  located  by  Vicente  Real.  The  property  Is  near  the  old 

Dos  I'antones  mine  which  was  formerly  owned  by  Yee  San 
and  Wong  Chong. 

\ar€>uiri. — A  shipment  of  four  carloads  of  ore  and  con- 
centrate is  being  made  from  the  Las  Chispas  mine  of  Minas 

Pedrazzinl  Gold  &  Silver  Co.  One  car  of  high-grade  will  net 
over  $100,000  and  the  whole  shipment  will  produce  about 

$160.000.   The  work  on  the  concentrator  of  the  Mocte- 
zuma  Copper  Co.  is  going  ahead  at  top  speed.  A  number  of 
men  have  been  transferred  here  from  the  work  on  the 
Bisbee  concentrator,  and  other  mechanics  and  carpenters  are 
coming  in  on  every  train. 

Torreon. — The  Cia.  Minera  de  Penoles  has  blown  in  two 
furnaces  of  its  Torreon  plant  and  is  employing  several 

hundred  men.  A  number  of  mines  in  this  vicinity  have  re- 
sumed operations  and  are  now  shipping.  The  plant  here  has 

eight  lead  and  one  copper  furnaces,  the  capacity  of  which 
has  been  increased  during  the  past  few  months. 

ONTAKIO 

CobiUt. — The  annual  report  of  the  Coniagas  for  the  year 
ended  October  31  shows  an  output  of  1.301.815  oz.  of  silver, 
as  compared  with  994.235  oz.  in  1920.  The  profits  were 
$422,238.  Total  assets  stand  at  $6,267,955  as  against 
$6,734,972.  The  tonnage  of  ore  milled  was  113,279  tons. 
Operating  costs  were  33.52c.  per  ton,  as  compared  with 

48.99c.  for  the  previous  year*. 
The  La  Rose  is  extracting  from  the  90-ft.  level  of  the 

I'niversity  the  richest  ore  yet  found  on  the  property.  On 
the  530-ft.  level  of  the  Violet  225  ft.  of  good  ore  has  been 
opened.  The  company  has  enjoyed  the  most  productive 
year  of  the  last  five,  an  advance  estimate  of  profits  being  in 
the  neighborhood  of  $150,000. 

Ore  of  a  good  grade  has  been  cut  in  drifting  on  the  60-£t. 
level  under  Giroux  lake,  on  the  A  53  property  in  the  Gillies 
Limit.     The  shoot  is  40  ft.  long. 

Kirkliuul  I^ake. — During  November  the  Lake  Shore  pro- 
duced $54,343  from  the  treatment  of  1810  tons  of  ore.  being 

an  average  recovery  of  $30.02  per  ton.  The  mill  ran  92.36% 
of  the  possible  running  time.  Some  of  the  ore  extracted 

from  development  work  at  the  6  00-ft.  level  contained  up- 
ward of  $100  per  ton.   A  report  issued  to  the  sharehold- 

ers of  the  Queen  Lebel  states  that  some  4000  ft.  of  trench- 
ing has  been  done  and  six  veins  opened.  No.  5  vein  has  a 

width  of  5  ft.  and  yields  the  best  assays,  running  from  $1 
up  to  $33  in  gold  and  37J  oz.  silver.  It  has  been  stripped 
lOT  about  400  ft.  with  a  test  pit  10  ft.  deep. 

Two  big  veins  carrying  high-grade  ore  have  been  opened 
by  the  Tough-Oakes  at  a  point  within  200  ft.  of  the  western 
boundary.  The  deposits  lie  along  the  main  break,  which 
enters  the  Tough-Oakes  from  the  Sylvanite,  and  is  regarded 
as  of  much  importance  to  the  latter  property,  as  the  main 
break  across  it  is  approximately  1500  ft.  in  length. 

At  the  Bidgood  the  vein  has  been  cut  at  the  400-ft.  level, 
where  the  mineralization  extends  across  a  width  of  over  20 

ft.,  but  the  gold  content  is  not  so  high  as  on  the  300-ft.  level. 

Porcupine. — The  contemplated  reduction  of  miners'  wages 
has  gone  into  effect.  The  HoUinger  Consolidated  has  an- 

nounced a  reduction  of  6c.  per  hour,  or  48c.  per  day,  effec- 
tive on  January  1.  Other  mining  companies  are  making  a 

similar  cut.  This  is  the  first  reduction  made  since  the  close 

of  the  War  and  will  bring  the  rate  down  nearly  to  the  levrl 
of    tho    Cobalt    silver    mines.   The    Dome    Mines    treated 
about  30.000  tons  of  ore  in  November.  The  mill-heads  av- 

eraged  $8.40  per  ton  and   the  operating  costs   were  about 

$3.,=)0   per  ton.   The  shareholders  of   the   Porcupine   Vi- 
pond-North  Thompson  on  December  28  approved  the  sale  of 
the  unissued  portion  of  the  Treasury  stock  for  15c.  per  share. 
— — Out  of  six  holes  drilled  by  the  Nipissing  on  the 
Rochester  property,  five  showed  encouraging  gold  content. 
One  hole  showed  a  section  of  5  ft.  that  assayed  $88  per  ton. 

The  Editor  invites  members  of  the  profession  to  send  particulars  of  their 
work  and  appointments.     The  information  is  interesting  to  our  readers. 

Louis  S.  Gates  is  at  Los  Angeles. 
W.  J.  Elniendorf  of  Seattle  is  here. 

W.  W.  Mein  is  on  his  way  back  to  New  York. 
Edwaixl  Thornton  recently  made  a  trip  to  Nacozari. 

Scott  IJntner  has  left  San  F'rancisco  for  Topia,  Mexico. 
H.  T.  Darliiigton  is  at  the  Brown  Palace  Hotel.  Denver. 
A.  Harms,  of  Rock  Island,  Illinois,  is  now  at  Durango, 

Colorado. 

W.  O.  Pray,  recently  at  De  Beque,  Colorado,  is  at  Stock- 
ton, California. 

T.  W.  Mather,  who  has  been  at  Pacific  Grove,  California, 
is  in  New  York. 

Joseph  Irving  was  at  Tombstone,  Arizona,  last  week.  He 
is  now  at  Jerome. 

Mortimer  L.  Hall  has  moved  from  Pasadena,  California, 
to  Gold  Hill,  Nevada. 

A.  B.  Preiizel,  formerly  at  Denver,  is  now  residing  at 
Pasadena,  California. 

Waldcmar  M.  Ervin  has  moved  from  Hesperia,  California, 
to  Socorro,  New  Mexico. 

A.  L.  J.  Queneau  is  managing  director  for  the  Var  Oil  & 
Coal  Co.  at  Boson,  in  France. 

J.  Mackintosh  Bell,  consulting  engineer  to  the  Keeley  Sil- 
ver Mines,  Ltd..  is  in  London. 

H.  Foster  Ilain,  Director  of  the  II.  S.  Bureau  of  Mines,  was 
in  San  Francisco  early  in  the  week. 

P.  G.  Jackson  is  now  on  the  staff  of  the  Bureau  of  Mines 
Experiment  Station  at  Columbus.  Ohio. 

William  Loeb,  Jr.,  of  the  New  York  office  of  the  American 
Smelting  &  Refining  Co.,  is  at  Salt  Lake  City. 

G.  A.  Joslin,  managing  engineer  for  the  Ramshorn  Mines 
Co.,  is  now  at  the  head  offices  at  Salt  Lake  City. 

S.  P.  Shaw  has  completed  examination  of  the  properties  in 
Mexico  belonging  to  the  Cia.  Metalurgica  Mexicana. 

Paul  Billingsley,  of  the  International  Smelting  Co.  at  Salt 
Lake  City,  has  been  inspecting  mining  properties  in  central 
Idaho. 

■William  J.  Cox  has  retired  as  manager  for  the  Camp  Bird 
company,  and  as  advisory  engineer  to  the  Santa  Gertrudis 
company. 

.1.  Walter  Poote,  mining  engineer  for  the  Nevada  Consoli- 
dated Copper  Co.,  at  Ruth,  Nevada,  has  been  spending  the 

holidays  at  Salt  Lake  City. 
William  T.  MacDonald,  of  Salt  Lake  City,  has  become  mill 

superintendent  for  the  Moctezuma  Copper  Co.  at  Nacozari, 
Mexico.     He  was  at  Los  Angeles  last  week. 

Hugh  M.  Henton,  formerly  instructor  in  metallurgy  at  the 
Case  School  of  Applied  Science,  has  entered  private  practice 
as  a  consulting  mining  and  metallurgical  engineer,  with 
headquarters  at  the  National  City  building,  Columbus,  Ohio. 

P.  H.  Pornot  spent  the  greater  part  of  December  in  making 
examinations  in  the  neighborhood  of  the  Las  Chispas  mine 
in  the  Arizpe  district,  and  is  now  looking  over  the  various 
properties  of  the  Sonora  Development  Co.,  in  the  Moctezuma 
district. 

John  Dern,  a  pioneer  mining  man  of  Utah  and  Nevada, 
died  at  his  home  in  Salt  Lake  City  on  January  2.  He  was  71 
years  of  age  and  a  native  of  Germany.  Last  June  he  went 
to  Europe  to  visit  his  old  home,  and  returned  in  November. 
Shortly  thereafter  he  was  stricken  with  heart  trouble,  which 
was  the  cause  of  his  death.  He  was  one  of  the  organizers  of 
the  Consolidated  Mercur  Gold  Mines  Co.,  and  later  became 
interested  in  the  Tintic  district  and  in  several  Nevada  min- 

ing properties.     He  is  survived  by  a  son  and  a  daughter. 
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METAX,  PRICES 

San  Francisco,  January  10 

Aluminum-dust,  cents  per  pound    65 
Aluminum  sheets,  cents  per  pound    60 
Antimony,  cents  per  pound       6.35 —  8.25 
Copper,  electrolytic,  cents  per  pound   14.75 — 15.25 
Lead,  pie,  cents  per  pound    4.95_  5  95 
Platinum,   pure,   per  ounce   ,    $93 
Platinum.  10%  iridium,  per  ounce    $104 
Zinc,   slab,   cents  per  pound    6.75 —  7.75 
Zinc-dust,  cents  per  pound    9.50 — 10,00 

EASTERN   METAL   MARKET 

(By  wire  from  New  Tork) 

January   9. — Copper  is  quiet   and  easier.     L<ead  is  inactive  and  steady. 
Zinc  is  dull  and  easy. 

SILVER 

Below  are  given  ofBcial  or  ticker  quotations  for  silver  in  the  open  market 
as  distingTiished  Irom  the  fixed  price  obtainable  for  metal  produced,  smelted, 
and  refined  exclusively  within  the  United  States.  Under  the  terms  of  the 
Pittman  Act  such  silver  will  be  purchased  by  the  United  States  Mint  at  $1 
per  ounce,  subject  to  certain  small  charges  which  vary  slightly  but  amount 
to  approximately  three-eighths  of  one  cent.  The  equivalent  of  dollar  silver 
(1000  fine)  in  British  currency  is  46.65  pence  per  ounce  <925  fine),  calcu- 

lated at  the  normal  rate  of  exchange. 
New  York  London 

Date 
Jan. 

cents 
3   64.12% 
4   65.00 
5   64.25 
6   64.87^4 
7   64.87% 
8  Sunday 
9   66.35 

pence 34.50 34.87% 

34.50 
34.8714 34.75 

35.50 

Nov. 
Dec. 

Jan. 

Average  week  ending 
Cents 

38      67.55 
5      67.27 

13      65.46 
19      68.08 
26      65.50 
3      64.83 
0      64.90 

1919 
Jan   101.12 
Feb   101.13 
Mch   101.13 
Apr   101.12 
May      107.23 
June      110.50 

1920 
132.77 
131.27 
135.70 
119.56 
103.69 
90.84 

Monthly  averages 
1931 
65.95 
59.55 
56.08 
59.33 
59.90 
58.51 

1919 
July       106  36 
Aug       11135 
Sept   113.92 
Oct   119.10 
Nov   127.57 
Dec   131.93 

1920 93.04 
96.33 
93.66 

83.48 77.73 

64.78 

COPPER 

Prices  of  electrolytic,  in  cents  per  pound. 
Date 
Jan.        3   13.62%        Nov. 

■'         *   13.62%        Dec. 6   13.63% 
e   13.50 
7   13.60 
8  Sunday  Jan. 
9   13.50 

Average  week  ending 
28   
5   

13   
19   
26   
3   
9   

Jan. 
1919 

.  .  .20.43 
Feb   17.34 
Mch   15.05 
Apr   15.33 
May      15.91 
June      17.53 

1930 
19.35 
19.05 
18.49 
19.33 
19.05 
19.00 

Monthly  averages 
1921 
13.94 
13.84 
13.30 
12.50 
13.74 
12.83 

1919 
July    20.82 
Aug   22.51 
Sept   22.10 
Oct   31.66 
Nov   20.45 
Dec   18.55 

1920 

19.00 
19.00 
18.75 
16.53 14.63 

13.18 

Pence 
37.85 
37.35 
35.44 
35.60 35.35 
34.90 
34.83 

1921 
59.99 

61.59 
66.33 71.00 

68.34 65.76 

.13.35 

.13.39 

.13.46 

.13.58 .13.63 

.13.62 

.13.56 

1931 

13.46 
11.71 
12  03 
12.66 

13.07 
13.54 

Lead  is  quoted  in  cents  per  pound. 
Date 

3     4.70 
4      4.70 
5      4.70 
6      4.70 
7      4.70 
8  Siinday 
9      4.70 

Monthly 

1930         1921 
8.65  4.96 
8.88  4.54 
9.33  4.06 
8.78  4.32 
8.55  5.01 
8.43  4.57 

Jan. 

1919 
Jan    5.60 
Feb    5.13 
Mch    5.24 
Apr    5.05 
May       5.04 
June       5.33 

New  York  delivery. 
Average  week  ending 

Nov.     28   
Dec.         5   12   

19   

Jan. 

averages 

July  . . 
Aug.  .  . 
Sept.  .  . 
Oct.     .  . 
Nov   6.76 
Dec   7.13 

1919 
5.53 
5.78 
6  03 6.40 

1920 8.63 
9.03 
8.08 
7.28 

6.37 
4.76 

4.70 

4.70 
4.70 
4.70 4.70 

4.70 
4.70 

1921 4.75 
4.40 
4.61 
4.70 

4.70 4.70 

Prices  in  New  York. 

1919 
Jan   71.50 
Feb   73.44 
Mch   72.50 
Apr   72.50 
May      72.50 
June      71.83 

TIN 
in  cents  per  pound. 

Monthly  averages 
1920  1921 
62.74  35.94 
59,87  32.16 
61.92  28.87 
62.17  3036 
54.99  32  50 
48.33        29.39 

1919 
July       70.11 
Aug   62.20 
Sept   55.79 
Oct   54.82 
Nov   54.17 
Dec   54.94 

1920 1921 
49.29 27.69 

47.80 28.35 
44.43 36.70 40.47 37.70 
36.97 28.93 
34.12 32.49 

Jan. 

Zine  is  quoted  as 
in  cents  per  pound. Date 

3   
4   
5   
6   
7   
8  Sunday 
9   

ZINC 

spelter,   standard  Western  brands.  New  York  delivery. 

Nov. 

Dec. 

5.17  % 
5.17  % 5.17% 

5.15 

5.15 

5.15 
Monthly  averages 

Average  week  ending 

Jan. 

28   .  3  14 

5   
12   

   5.33 
   5  31 

19       5  19 
26   
3   

   5.33 

   5  17 9      5.16 

1919 

Jan   7.44 
Feb   6.71 
Mch   6.53 
Apr   8.49 
May          6.43 
June         6.91 

1930 
9.56 

9.15 
8.93 8.76 

8.07 
7.93 

1931 

5.86 
5.34 
5.19 5.33 

5  37 

4.96 

July       7.78 
Aug.  . 
Sept.  . Oct.  . 

Nov.  . 
Dec.  . 

1919         1920 7.78 8.18 441 
7.81 

8.31 4.89 
7.57 

7.84 
4.74 7.82 7.50 5  09 

8.12 

6.78 

5.18 
8.69 6.03 

5.24 
QtJICKSn-VEB 

The  primary  market  for  quicksilver  is  San  Francisco.  Cahfomia  being 
the  largest  producer.  The  price  is  fixed  in  the  open  market,  according  to 
quantity.     Prices,  in  dollars  per  flask  of  75  pounds. 

Date  I    Dec.       37   48.00 
Dec.       13   52.00        Jan.         3   50.00 

20   62.00    I         "       10   30.00 
Monthly  averages 

1919 
Jan   103.75 
Feb   90.00 
Mch   72.80 
Apr   73.12 
May         84.80 
June         94.40 

1920 1921 

89.00 50  00 
81,00 

48.75 

87,00 45.88 
100.00 46.00 
87.00 50.00 85.00 49.50 

1919 

July      100.00 
Aug   103.00 
Sept   102.60 
Oct   86.00 
Nov   78.00 
Dec   95  00 

1920 1921 
88.00 

47.75 

8500 47.50 
75.00 

47.50 

71.00 

46.25 

56  00 

4040 
53.50 49  50 

R.  L.  AGASSIZ  DISCUSSES  COPPER 

R.  L.  Agrassiz,  president  of  the  Calumet  &  Heola  Miniiir  Co..  in  an  article 
in  the  New  York  'Tribune'  of  January  1.  1922.  said  in  part:  "The  copper 
industry  is  not  a  charitable  institution.  Neither  is  it  a  mendicant-  Havinp 
plenty  of  copper  in  a  refined  state  for  any  domestic  or  foreign  demand  that 
was  likely  to  materialize,  it  closed  most  of  the  mines,  and  today  only  a  few 
properties  actually  are  operating'.  How  soon  the  mines  will  open  a^ain 
is  a  question  I  shall  not  attempt  to  answer.  It  is  a  matter  that  must  be 
carefully  studied,  keeping"  in  mind  the  thougrht  that  if  a  re-opening-  of  the 
vast  producing"  properties  anticipates  a  demand,  which  later  fails  to  mani- 

fest itself,  the  industry  is  in  dang'er  of  agrain  ̂ creating:  the  very  condition 
that  it  has  been  wrestling-  with  for  the  last  three  years. 

"This  condition  has  been  referred  to  from  lime  to  time  as  one  of  over- 
production. Actually  it  is  a  condition  of  under-consumption.  in  part  brought 

about  in  this  country  by  the  substitution  of  cheaper  metals  and  materials 
during"  the  war  period,  when  copper,  brass,  and  bronze  were  not  to  be  had 
for  commercial  purposes,  and  in  Europe  by  a  lack  of  funds  wherewith  lo 
buy  our  metals.  Domestically  the  situation  is  steadily  improving-.  Slowly 
but  surely  copper,  brass,  bronze,  and  copper  products  g-enerally  are  coming 
back  into  their  own.  Europe  will  buy  when  Europe  has  money.  Mean- 

while, as  is  well  known,  the  copper- producing:  interests,  througrh  the  agvncy 
of  the  Copper  Export  Association,  have  done  all  that  they  could  lo  help  out 
the  stricken  nations  across  the  water  with  the  raw  materials  to  start  some 

of  their  industries  moving-. 
"In  building-  enterprises  copper  and  brass  have  a  place  that  cannot 

profitably  be  taken  by  substitutes,  just  as  other  metals  and  materials  have 
places  in  common-sense  construction  work  that  copper  and  its  products 
would  not  be  expected  to  fill.  This  is  gradually  coming  to  be  understood 
by  those  who  put  their  money  into  building-  enterprises,  and  it  is  one  of 
many  encourag-ing:  developments  of  the  last  eighteen  months.  The  orgy 
of  cheap  substitution  seems  to  be  disappearing,  and  not  only  in  building 
but  in  other  forms  of  investment  our  people  are  realizing  that  there  is  no 
real  economy  in  short-lived  materials  which  require  constant  upkeep  and 
replacement  charges,  no  matter  how  attractive  and  tempting  the  slightly 
lower  initial  cost  may  be.  The  electrical  industry  is  regarded  today  by 
experts  as  being  in  its  infancy,  however  marvelous  the  developments  of  the 
last  two  decades  may  seem  to  most  of  us.  Copper  has  run  side  by  side 
with  American  inventive  genius  in  bringing  this  great  industry  where  it  is 

•'The  two  are  inseparable,  and  we  may  expect  a  continued  large  absorption 
of  copper  as  present  electrical  enterprises  expand  and  new  ventures  in  this 
field  are  started.  Not  only  in  this  country  but  in  South  America  and  Europe 
we  hear  with  great  frequency  nowadays  of  new  projects  having  electrical 
power  for  their  base  being  undertaken.  Within  a  month  announcement  was 
made  that  the  telephone  interests  of  the  United  States  would  spend  $S0.- 
OGO  000  during  the  coming  year  for  additional  equipment,  a  large  part  of 
which  necessarilv  will  be  copper.  Chile,  a  few  weeks  ago.  placed  a  $7,000.- 
000  order  in  this  country  for  materials  to  be  used  in  the  electrification  of 
her  railways,  and  Japan,  which  has  6000  miles  of  government-controlie^l 
railways,  began  a  program  of  electrification  by  placing  a  $5,000,000  order 

here." 

MONEY  AND   EXCHANGE 
Foreign  quotations  on  January  10  are  a.s  follows: Sterling,   dollars :   Cable        lo2 

Demand        o*  o 
Franc,   cents;          Cable        f  jT 

Demand        °-*^ Lira,  cents:             Demand        3? 

Mark,  cent:       <*"- 
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Eastern  Melal  Market 
New  York,  January  4. 

The  year  commences  with  the  tone  of  all  the  markets 
good;  there  Is  optimism  as  to  future  activity.  Prices  are 
Arm  to  strong. 

The  copper  market  Is  temporarily  inactive,  but  prices  are 
firm  to  strong.  Moderate  activity  characterized  the  closing 
days  of  the  old  year  with  prices  firm. 

The  lead  market  is  steady  and  fairly  active  with  no  change 
in  prices. 

Demand  for  zinc  is  very  light,  but  changes  in  quotations 
are  slight. 

Antimony  remains  lifeless  and  stationary. 
IROX  AND  STEKIi 

The  steel  trade  enters  upon  the  new  year  in  a  spirit  of 

hopefulness,  says  "The  Iron  Age'.  It  expects  1922  to  be 
better  than  1921.  The  fact  is  emphasized  that  the  country 
has  been  swept  bare  of  steel  and  that  consumers,  having 
used  considerably  more  material  in  1921  than  the  mills 
shipped  them,  now  have  the  mills  as  their  sole  dependence. 
While  capacity  will  continue  wvll  in  excess  of  demand,  a 

60 '^  scale  of  operation  at  some  time  In  the  new  year  is  not 
considered  too  much  to  expect. 

The  year  1921  goes  down  in  the  records  as  a  38%  year 
in  steel.  Ingot  production  probably  exceeded  19}  million 
tons,  against  40,881,000  tons  in  1920.  The  immediate 
future  of  demand  and  prices  is  not  clear. 

Holiday  banking  of  blast-furnaces  amounted  to  much  less 
than  was  looked  for.  Production  in  December  was  1,649,086 
tons,  or  53,196  tons  per  day,  as  compared  with  1,415,481 
tons  in  November,  or  47,183  tons  per  day.  The  daily  in- 

crease was  about  6000  tons,  or  13%.  Six  furnaces  blew-in 
last  month  and  one  blew-out,  the  number  active  on  January 
1  being  125,  against  120  one  month  previous. 

COI'PER 

The  last  week  or  two  of  the  old  year  has  been  quiet  both 
as  to  buying  and  inquiry  tor  copper.  The  price  has  main- 

tained its  stability,  however,  and  quotations  for  electrolytic 
copper  are  quite  firm  at  13.62Ac.,  New  York  or  refinery,  and 
13.871c.,  delivered,  for  early  or  January  delivery.  For  first 
quarter  the  minimum  is  probably  13.75c.,  New  York,  or  14c. 
delivered.  A  few  large  producers  are  asking  more.  Rumors 
that  13.87ic.,  delivered,  could  be  or  had  been  shaded  Jc. 
were  not  confirmable  yesterday  and  it  is  doubtful  if  this  is 
true.  At  any  event,  the  amount  thus  available  was  prob- 

ably small.  Optimism  rules  as  to  the  future.  Prospects  are 
excellent  for  good  domestic  demand  and  continued  excellent 
foreign  buying.  Mining  operations  in  some  quarters  are  to 
be  resumed  as  rapidly  as  the  necessarily  slow  process  can  be 
accomplished. 

TIN 

The  last  week  of  the  year  was  a  moderately  active  one. 
While  very  little  business  was  done  in  future-shipment 
Straits  tin,  there  were  fairly  good  sales  of  early-arrival 
metal  and  spot-delivery  shipment,  although  even  this  total 
was  small.  The  London  market  yesterday  was  £2  per  ton 
under  quotations  a  week  ago  at  £168  12s.  6d.  for  spot  stand- 

ard, at  £170  lOs.  for  f-Uure  standard,  at  £170  per  ton  for 
■pot  Straits.  Deliveries  Into  consumption  in  December  are 
returned  as  3710  tons,  of  which  only  llii  tons  is  credited  to 
Paclflr  ports.  Metal  In  stock  on  December  31  was  516  tons 
with  1180  tons  landing,  a  total  of  1696  tons.  Imports  for 
the  year  1^21  are  reported  as  24,758  tons  or  less  than  50% 
of  the  1920  Imports  of  50,563.  Of  the  1921  Imports,  20,319 
tons  came  from  the  Straits  Settlements. 

LEAD 

The  last  two  or  three  days  of  the  old  year  were  featured 

by  brisk  sales  by  a  few  producers  on  a  basis  of  4.40c.,  St. 
Louis.  A  firmer  market  at  St.  Louis  is  the  result  and  is  the 
only  change,  the  New  York  price  of  the  independents  and  the 
leading  interest  remaining  at  4.70c.,  which  has  been  the 
quotation  of  the  latter  since  some  time  in  September  1921. 
The  London  market  continues  strong. 

ZINC 

Demand  has  been  and  is  light  as  the  new  year  opens. 
There  is  not  a  broad  market  in  sheets  as  yet  and  this  affects 
the  spelter  market.  However,  there  is  some  buying,  mostly 
of  carload  lots,  which  has  been  done  at  4.82*  and  4.S5c.,  St. 
Louis,  depending  on  the  seller.  The  market  for  early  de- 

livery is  quoted  at  4.82Jc.,  St.  Louis,  or  5.12*c.,  New  York, 
for  January,  with  five  points  advance  over  the  4.85c.  level 
both  of  February  and  of  March.  While  but  little  new  busi- 

ness is  in  sight,  the  tone  of  the  market  is  by  no  means  pessi- 

mistic, for  the  stocks  in  consumers'  hands  are  not  large. 
Price  liquidation  was  complete  in  1921.  With  the  high  for 
the  year  at  6.10c.,  New  York,  in  January  and  with  the  low 
at  4.62ic.,  New  York,  in  August,  the  closing  price  of  5.12ic. 
compares  with  5.76c.  and  5.27c.  in  1913  and  1914,  re- 
spectively. 

ANTIMONY 

Quotations  for  wholesale  lots  for  early  delivery  are  un- 
changed at  4.50c..  New  York,  duty  paid,  with  little  buying 

reported. 
AIiUMINUM 

The  leading  producer  quotes  wholesale  lots  of  15  tons  at 
19.10c.  per  pound,  f.o.b.  plant,  which  is  10  points  higher 
than  quotations  in  50-ton  lots.  The  same  grade,  or  im- 

ported metal.  98  to  99%  pure,  is  quoted  by  importers  at 
17  to  ISc,  New  York,  duty  paid. 

ORES 
Tungsten:  There  are  no  features  or  developments  and 

quotations  remain  nominal  at  $2  per  unit  and  higher,  de- 
pending on  the  grade,  etc. 

Molybdenum:  Nominal  quotations  prevail  of  45  to  50c. 
per  pound  of  MoS,  in  regular  concentrates  containing  85% 
MoS,. 

Maiiganosp:  There  is  absolutely  no  interest  in  the  market 
and  prices  are  nominal  at  20c.  per  unit,  c.i.f.  Atlantic  ports. 
Imports  in  November  were  only  8620  tons,  bringing  the  total 
to  December  1  to  386,454  tons  as  compared  with  542,189 
tons  to  December  1,  1920. 

Chrome:  No  demand  from  consumers  is  reported  and 
nominal  quotations  prevail  of  $20  to  $28  per  net  ton,  c.i.f. 
Atlantic  ports. 

FERRO-AT.LOYS 

Forro-nianganpsp:  Sales  are  confined  to  carload  lots  at 
prevailing  quotations  of  $58.35  per  ton.  seaboard,  for  both 
British  and  American  alloy,  except  that  of  the  Steel  Corpora- 

tion which  sells  at  $60.  Pittsburgh,  when  in  the  market. 
Imports  to  November  were  only  270  tons,  making  the  total 
8818  tons  to  December  1  against  53.830  tons  to  December 
1.  1920. 

Spiogeleiscn:  An  inquiry  for  150  tons  is  the  only  de- 
velopment except  sales  of  carload  lots  at  $26.  furnace,  for 

the  20%,  alloy. 

Ferro-tunKsten :  Business  i.s  flat  at  nominal  quotations  of 
4  0  to  4  5c.  per  pound  of  contained  tungsten  in  the  domestic 
alloy,  with  the  foreign  quoted  at  50c.,  seaboard. 

Perro-siUcon:  The  50%  alloy  market  is  quiet  with  quo- 
tations unchanged  at  $55  to  $57  per  ton.  delivered. 

Porro-chromium :  No  change  is  recorded  in  a  dull  market. 
Quotations  are  11  to  14c.  per  pound,  delivered,  depending  on 
the  grade,  quantity,  and  composition. 
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NEW  T\TE  OP   STEAM-DRIVEX   AIR-COMPRESSOR 

During  late  years  the  builders  of  steam-driven  air-com- 
pressors have  made  little  effort  to  improve  the  steam- 

economy  of  their  machines.  The  development  of  the  steam- 
driven  air-compressor  has  not  kept  pace  with  the  develop- 

ment of  the  steam-engine — today  the  steam-consumption 
per  unit  of  work  of  the  former  is  much  higher  than  that  of 
the  most  modern  steam-engine  built  for  general  service. 
There  has   been  an  urgent   need   for  improvement   in  com- 

The  foremost  feature  is  the  steam-cylinder,  which  is  so 
designed  and  constructed  that  initial  condensation  is  almost 
entirely  eliminated,  resulting  in  a  great  saving  in  steam. 
Initial  condensation  is  one  of  the  greatest  preventable  losses 

in  steam-engines  of  the  old  counterflow  or  compound  types; 
it  is  caused  by  the  cooling  of  the  cylinder-walls  and  cylin- 

der-head by  the  comparatively  cool  exhaust  steam  as  it 
washes  over  them  in  leaving  the  cylinder  through  the  same 
port  by  which  it  entered. 

\;-  J 

-    j^p^'   

Chicago  Pneumatic  Tool  Co.'s  Dual-Flow  Steam-Driven  Air- Compressor 

pressor  design  and  this  need  has  been  greatly  increased  by 
th  widespread  and  ever-growing  use  of  superheated  high- 
pressure  steam. 

The  Chicago  Pneumatic  Tool  Co.  has  taken  an  initial  step 
in  meeting  present-day  demands,  and  is  now  producing  a 
steam-driven  air-compressor  in  which  far  better  steam- 
economy  is  obtainable  than  has  heretofore  been  found  pos- 

sible and  which  meets,  as  does  no  other,  the  conditions  im- 
posed by  superheated  high-pressure  steam. 

The  steam-end  of  the  'dual-flow  steam-driven  air-com- 

pressor', as  the  new  machine  is  called,  is  entirely  new  and 
distinctive — yet  it  is  not  an  experimental  innovation.  The 
design  is  based  upon  principles  which  have  already  proved 
their  soundness  and  superiority  in  steam-engine  practice. 

In  the  dual-flow  cylinder,  the  exhaust  steam  does  not 
wash  back  over  the  walls  and  head,  but  leaves  through  a 

port  in  the  centre  of  the  cylinder.  Thus  the  interior  sur- 
faces of  the  cylinder  remain  at  nearly  the  same  temperature 

as  the  entering  steam,  and  initial  condensation  is  reduced  to 
the  absolute  minimum.  The  exhaust  port  is  uncovered  by 
the  piston  when  the  latter  has  traveled  about  halt  its  stroke. 
The  exhaust  is  controlled,  however,  by  a  patented  steam- 
tight  poppet  valve,  which  opens  when  the  piston  is  near  the 
end  of  its  stroke  and  closes  again  (if  the  machine  is  run- 

ning non-condensing)  when  the  piston  covers  the  port  on 
the  return  stroke.  When  running  condensing,  the  valve 
closes  early  in  the  return  stroke. 

The  dual-flow  cylinder  has  several  advantages  over  uni- 
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flow  types.  In  the  first  place,  it  enables  a  material  saving 
in  steam-consumption  when  running  non-condensing.  Since 
the  piston  of  a  uniflow  engine  covers  the  exhaust-port  at 
the  start  of  the  return-strolse.  some  provision  must  be  made 
for  preventing  excessive  compression.  This  usually  takes 
the  form  of  large  clearing  spaces.  If  there  is  any  back- 

pressure, there  must  be  still  greater  clearance.  Compres- 
sion in  the  dual-flow  cylinder,  on  the  other  hand,  does  not 

Sectional  View  of  ( 'oinpres.sor 

begin  until  the  piston  has  traveled  half  the  return  stroke. 
The  result  can  be  plainly  seen  by  referring  to  Fig.  1.  in 

which  the  diagram  of  a  dual-flow  cylinder  is  superimposed 
upon  that  of  a  large-clearance  uniflow  machine. 

The  area  'A'  is  lost  by  the  uniflow  machine,  owing  to  early 
compression;  it  must  be  offset  by  the  area  'Z'.  which  means 
the  addition  of  more  steam,  later  cut-off,  higher  release,  and 
less  expansion. 

Secondly,  the  dual-flow  design  permits  of  shorter  cylinder 
and  much  shorter  piston,  hence  the  weight  of  the  recipro- 

cating parts  is  considerably  less. 
Thirdly,  there  is  less  friction  and  the  cylinder  can  be 

more  easily  lubricated. 

Valve-leakage  probably  causes  a  greater  steam  loss  than 

- 
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(A)  (B) 
Fig.  1.     Steam-Diagrams 

any  other  single  factor.  Especially  is  this  true  of  installa- 
tions where  superheated  high-pressure  steam  is  used;  in 

fact  the  faults  common  in  most  of  the  valves  now  used,  such 
as  leakage,  excessive  clearance,  necessity  of  valve  lubrica- 

tion, etc.,  have  served  to  defeat  the  advantage  to  be  derived 
from  the  use  of  superheated  steam. 

The  valve  problem  has  been  solved  in  the  case  of  the 

dual-flow  steam-driven  air-compressor  by  the  adoption  of 
the  Skinner  steam-tight  double-seat  poppet-valve  (patented) 
for  both  admission  and  exhaust.  This  valve  will  remain 

steam-tight  indefinitely  and  will  seat  perfectly,  regardless 
of  the  pres.sure  or  temperature  under  which  the  cylinder  is 
operated.  It  has  been  known  to  keep  steam-tight  with  one 

grinding,  with  LIS  lb.  pressure  and  l.^jO  F.  superheat  and 
also  with  saturated  steam  at  100-lb.  pressure.  No  lubrica- 

tion is  required. 

Inequalities  of  expansion  of  the  metals  forming  the  valve 
and  seat,  due  to  different  co-efflclents  of  expansion,  are 
entirely  compensated  for;  and  there  is  no  side-thrust  im- 

posed upon  the  stem  by  the  lifting  mechanism. 

The  governor  Is  mounted  in  the  flywheel  and  operates  by 
centrifugal    force   and    inertia.      The   governor-arm    is   con- 

nected to  the  steam-valve  eccentric,  and  by  changing  the 
throw  of  the  latter  it  changes  the  point  of  the  cut-off  of 
the  steam  entering  the  cylinder.  This  method  is  far  su- 

perior to  the  old  scheme  of  merely  throttling  the  steam. 
Variations  in  speed  may  be  made  by  adding  or  removing 
weights. 

I'nlike  the  old  counterflow  engines,  which  were  regulated 
economically  by  slowing  down  during  the  unloaded  periods 
of  the  compressor,  the  dual-flow  is  a  constant-speed  machine, 
and  shows  the  best  steam-economy  when  operating  at  its 
greatest  speed.  Regulation  is  therefore  effected  by  two-step 
capacity  control:  two  differential  unloaders  connect  with  the 

inlet-valves,  and  reduce  the  capacity  of  the  compressor  in 
two  steps.     One  unloader  holds  open  the  inlet-valves  on  the 

Sectional  View  of  the  Steani-Cjlinder 

crank-end  of  one  cylinder  and  the  head-end  of  the  other; 
the  second  unloader  holds  open  the  inlet-valves  at  the 
opposite  ends.  This  is  one  of  the  simplest,  most  positive, 
and  most  efficient  methods  of  regulation  known. 

The  air-valves  are  of  the  well-known  Simplate  independ- 
ent-disc type. 

COMMKRCIAL  PARAGR.4PHS 

Industrial  Works,  of  Bay  City.  Michigan,  is  distributing 
catalogue  No.  113,  illustrating  and  describing  the  Type  BC 

'Industrial'  crawling-tractor  crane  of  20,000  lb.  capacity. 
This  crane  is  adapted  to  the  needs  of  road  contractors,  lum- 

ber and  coal  dealers,  gravel,  sand,  and  stone  producers, 

foundries,  and  other  moderate-size  industrial  plants. 

It  is  generally  conceded  that  the  year  now  opening  will 

bring  in  its  course  the  beginning  of  the  long-heralded  boom 
in  electric-light  and  power-plant  construction.  As  an  indi- 

cation of  this  approaching  activity,  Ihvijilit  I*-  Kobin.son  & 
Co.,  engineers  and  constructors  of  New  York  and  Chicago, 
have  secured  important  contracts  from  the  Duquesne  Light 
Co.  of  Pittsburgh  and  the  New  Orleans  Railway  &  Light  Co. 
The  work  for  the  Duquesne  Light  Co.  includes  the  installa- 

tion of  the  second  unit  of  60.000  kw.  at  the  Colfax  Power 
Station,  together  with  three  additional  substations  along  the 

company's  lines  in  the  Pittsburgh  district.  The  Colfax  sta- 
tion is  designed  ultimately  to  be  one  of  the  largest  steam 

stations  in  the  country,  containing  six  60,000-kw.  units. 
The  first  unit  was  put  in  operation  last  year  and  the  installa- 

tion of  the  second  unit  now  authorized  is  a  part  of  the  com- 

pany's plan  to  provide  additional  facilities  as  the  demand  for 
power  increases.  The  New  Orleans  Railway  &  Light  Co.  is 
proceeding  with  extensive  additions  to  its  power-plant  and 
distributing  systems,  including  the  installation  of  a  20,000- 
kw.  turbine  and  auxiliaries. 
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T>  ESUMPTION  of  mining  operations  is  announced 

-'-'-  from  the  Lake  Superior  copper  region.  The  Calu- 
met &  Heela,  Ahnieek,  Allouez,  and  Isle  Royale  will  start 

again  on  April  1.  Men  will  be  put  to  work  from  time  to 
time  before  that  date  to  repair  the  plants  and  restore 

tlie  equipment.  It  is  not  expected  that  production  will 

be  more  than  half  the  normal  at  first,  but  it  will  be  in- 
creased as  rapidly  as  the  market  for  copper  improves. 

A  N  important  though  perhaps  selfish  reason  for  the 

■^^  cementing  of  the  ties  between  the  great  English- 
speaking  peoples  may  be  found  in  the  statistics  recently 
issued  by  the  Department  of  Commerce,  and  reproduced 
in  our  news  columns,  on  the  export  trade  of  the  United 
States  with  the  remainder  of  the  world.  Great  Britain 

was  our  best  customer  during  1921,  buying  goods  to  the 
value  of  about  $940,000,000 ;  our  sales  to  Canada  during 
the  same  period  were  the  next  highest  and  totaled  about 
$600,000,000.  Volume  of  business,  by  and  large,  may  be 
taken  as  an  indication  of  goodwill  and  an  evidence  of 
international  amitv. 

'T'HAT  arbitrary  restrictions  limiting  individual  effi- 

■*■  cieucy  have  had  a  pernicious  effect  on  industrial 
progi-ess  is  the  opinion  of  Mr.  George  H.  Brans,  who 
discusses  the  question  of  wages  in  a  recent  issue  of  the 

'Annalist'.  Limitation  rules  promulgated  by  labor- 
unions  tend  to  destroy  all  pride  of  performance  on  the 
part  of  the  worker.  Increase  of  output  is  essential  if 
liigh  wages  are  to  be  maintained.  On  the  other  hand,  a 
rate  of  pay  that  is  disproportionate  to  the  cost  of  living 

has  been  shown  to  result  in  poor  physique,  as  well  as 
low  standards  and  ideals  of  living;  it  lead.s  to  limited 
education  and  lessened  efficiency  as  a  result  of  dimin- 

ished vitality,  causing  slack  work  and  restrained  produc- 
tion. If  a  high  standard  of  output  be  attained  by  Labor, 

there  need  be  no  fear  as  to  the  rate  of  wages  that  Capital 
can  afford  to  pay. 

QUITE  a.s  essential  as  the  knowledge  of  the  purposes 
for  which  an  instrument  is  useful,  is  the  apprecia- 
tion of  its  limitations.  Judging  from  the  character  of 

the  questions  asked  in  sundry  letters  we  have  received 

recently,  the  article  in  this  issue  on  'Magnetic  Pros- 
pecting' should  serve  a  double  purpose,  for  there  ap- 

I)ears  to  be  some  misapprehension  as  to  the  applica- 
bility of  the  various  instruments,  in  which  the  magnetic 

needle  is  the  essential  element,  for  ascertaining  the  ex- 

istence and  position  of  orebodies.  Mr.  "Walter  S.  Weeks, 
Associate  Professor  of  Mining  in  the  University  of  Cali- 

fornia, is  known  to  our  readers  by  the  valuable  series  of 

articles  on  mine-ventilation  that  w'e  published  about  a 
year  ago.  As  nught  be  expected,  Mr.  Weeks  goes  to  the 
root  of  the  problem,  explaining  in  plain  terms  the  theory 
of  the  various  instruments  and  the  methods  of  using 

them.  He  advises  the  non-technical  prospector  not  to 

attempt  to  use  any  of  the  instruments  except  the  dip- 
compass.  We  invite  engineers  who  have  been  successful 
in  using  the  magnetometer,  or  any  kindred  device,  to 
send  us  detailed  data  regarding  their  methods  and  the 
results  obtained.  These  will  supplement  the  excellent 
article  we  now  publish. 

GREEN  spectacles  and  orange  spectacles  make  the  same 
thing  look  different.  We  are  reminded  of  this  truism 

by  a  letter  received  from  a  metallurgical  engineer  resid- 

ing at  Wallace,  Idaho.  He  calls  attention  to  an  "error" 
appeai'ing  in  a  recent  article  in  which  was  described  an 
ingenious  method  of  welding,  at  the  Bunker  Hill  smelter, 

sundry  broken  cast-iron  pots  by  the  oxy-acetylene  process. 

The  article  in  question  appeared  under  'Industrial  Prog- 
ress' and  was  written  by  an  engineer  for  the  firm  that 

devised  the  scheme  for  successfully  making  the  weld.  He 

stated  that  the  repair  was  made  on  an  8-ton  pot,  that 
being  the  approxinmte  weight  of  the  iron  of  which  the 
pot  was  composed.  Our  metallurgical  friend  writes  to 
correct  the  statement;  the  pots,  he  says,  were  50-  and 
60-ton  pots.  Both  engineers  have  in  mind  the  same  pots, 

and  both  are  right.  The  welder  with  orange  spectacles — 
we  believe  that  is  the  color  of  the  goggles  he  wears— saw 

an  empty  pot  composed  of  8  tons  of  cast-iron ;  the  smelter- 
man,  whose  mental  spectacles  were  different  in  color,  pic- 

tured the  same  pot  full  of  molten  metal,  the  weight  of 
which,  he  knew,  was  about  50  tons. 

QU
R 

attention  was  drawn  recently  to  a  number  of 

definitions  of  metallurgical  apparatus  that  appear 

in  'A  Glossary  of  the  Mining  and  Mineral  Industry', 
published  in  1920.  We  select  one  of  these  to  indicate  the 
need  for  a  revision  before  a  second  edition  is  published : 
"Dorr  Classifier.  A  machine  to  diminish  the  amount  of 

water  required  for  classification  by  raking  the  heavier 

grains  up  an  inclined  plane  against  a  light  current  of 
water,  which  washes  away  the  lighter  material.     It   is 
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of  the  inUTiuittent  type".  This  travesty  of  an  attempt 
to  define  a  maeliine  of  sueh  well-known  charaetei-istics  as 
the  Uorr  ilassitier  was  taken  from  a  handbook,  a  second 

edition  of  wliieh  lias  recently  appeared;  in  this  it  is  to 
be  noted  tliat  no  correction  has  been  made  to  modify  the 

lietinition  to  eonfonn  to  current  knowledge  or  interpre- 

tation. The  handbook  in  question  was  written  by  a  well- 
known  and  esteemed  engineer ;  but.  like  all  human  effort, 

it  is  far  from  perfect.  Several  defects  would  be  notice- 
able to  a  specialist  in  one  of  the  many  phases  of  chemical 

and  metallurgical  work,  particularly  in  reference  to  de- 
scriptions of  apparatus,  all  of  which  appear  to  have  been 

transferred  bodily  into  the  'Glossary'.  The  repetition  of 
mistakes  in  second  and  subsequent  editions  of  text-books 
is  Iweoming  increasingly  common,  and  is  due  almost 

wholly  to  the  dislike  of  critical  reviews  by  those  who  pro- 
claim that  a  reviewer  who  discloses  error  or  mis-state- 

ment is  merely  advertisin":  his  knowlcdpre  as  a  specialist 
in  order  to  triumph  over  the  author. 

•VIXC  or  copper  shingles,  for  roofing  houses  or  otlier 
^  buildings,  have  many  advantages.  They  are  almost 
indestructible  and  require  no  protective  coating.  Re- 

pairs are  imneci'ssary  and  maintenance  costs  are  nil.  They 
are  now  designed  to  meet  the  taste  of  either  the  utili- 

tarian or  the  aesthete,  and  are  oxidized  at  the  plant  in 
such  a  manner  that  color  and  texture  can  be  produced  tu 
suit  the  fancy  of  the  most  exacting.  Being  of  metal,  the 
hazard  of  fire  is  avoided ;  moreover,  they  are  easy  to  lay. 
No  soldering  is  necessary,  one  nail  per  shingle  being  all 
that  is  necessary.  The  cost  of  the  base  metals  is  never 

likely  to  be  so  low  again  as  it  is  at  the  present  time. 

Copper  shingles  are  made  of  what  is  known  as  nine- 
ounce  sheeting,  iuid  roofing  of  this  material  weighs  but 

84  pounds  per  100  square  feet;  the  cost  is  about  twice 
that  of  wood.  Zinc  is  even  cheaper,  shingles  of  this 
metal  being  obtainable  for  little  more  tlian  15%  in  excess 
of  the  cost  of  wooden  shingles,  according  to  Mr.  Harold 
Blake  of  the  Anaconda  company.  Engineers  in  charge 

of  new  construction,  house-builders,  and  those  who  fore- 
see the  need  of  repairs  to  their  roofs  in  the  near  future 

would  do  well  to  study  the  comparative  advantages  of 

the  various  types  of  all-metal  shingle  being  manufactured 
and  now  on  the  market. 

T  AST  week,  in  our  news  columns,  we  published  sundry 

•^-^  remarks  on  the  status  of  the  silver  market,  taken 
from  a  speech  delivered  by  ̂ Ir.  F.  W.  Baker,  chairman 

of  the  Mexican  Corporation,  Ltd.,  at  its  annual  meeting 
in  London.  By  the  way,  it  is  a  pleasure  to  note  that  Mr. 
Baker  has  recovered  from  a  recent  severe  illness  and  is 

able  once  more  to  attend  to  his  many  duties  in  the  City.  At 

the  Camp  Bird  company's  annual  meeting,  he  made  fur- 
ther rcferi'iii'-  to  tlie  silver  market,  empluisizing  the  point 

that  the  iiri'ddiuinaut  factors  are  the  trade  balance  of 
India  and  the  needs  of  China.  Upon  the  demand  in  the 
Far  East  the  pric  of  silver  depends  now  as  in  the  recent 
past.  If  this  Easf.rn  demand  becomes  normal  and  if 

European  liquidation  ceases,  then,  with  the  helj)  of  the 

Pittman  Act,  there  should  be  a  good  price  for  the  world's 
silver  output.  Mr.  Baker  made  an  interesting  reference 
to  a  proposal,  on  the  part  of  the  Mexican  government,  to 
subsidize  silver  by  means  of  a  guaranteed  mininiuiu  price 

for  the  silver  produced  in  Mexico.  He  appeai-s  still  to  en- 
tertain some  hope  of  this  suggestion  being  put  into  effect. 

The  melting  of  old  silver  and  the  liquidation  of  silver 

reserves  in  Europe  have  had  a  depressing  influence  dur- 

ing the  last  three  or  four  yeai-s ;  it  is  reasonable  to  hope 
that  this  process  of  reduction  is  nearly  at  an  end  and 
that,  per  contra,  the  time  is  coming  when  the  European 
governments  will  take  steps  to  strengthen  their  monetary 
systems  by  adding  to  their  silver  coinage. 

p  ONTRIBUTIONS  to  'Discussion'  this  week  start  with 
^^  an  intei-esting  and  comprebensive  account  of  the  de- 

velopment of  industry  on  the  East  Siberian  littoral  by 

IMr.  Chester  W.  Purington,  who,  on  account  of  liis  pro- 
fessional work  in  tluit  part  of  the  world,  is  thoroughly 

familiar  with  the  regions  that  face  each  other  across  the 
North  Pacific  ocean.  In  order  to  enable  tlie  reader  to 

follow  his  descri|)tion  we  have  caused  a  map  to  be  pre- 
pared :  tliis  in  itself  will  be  of  value  by  showing  the 

geographic  relations  lietween  Ala.ska.  Japan,  and  Eastern 
Siberia.  Mr.  Purington  wrote  on  his  way  to  Yokoluuna. 
Next  comes  a  timely  letter  from  Mr.  R.  Allison  Purvis, 
who  writes  from  La  Salada,  in  Colombia.  He  gives  a 

vivid  description  of  his  experiences  under  the  Soviet 

government,  referring  more  particularly  to  the  efforts  to 
re-start  the  Russo-Asiatic  enterprise,  as  reported  in  our 
issue  of  November  12.  The  flotation  researches  of  Mr. 

J'ahrenwald  are  discussed  by  Mr.  A.  C.  Halferdalil,  an- 
other specialist  in  that  branch  of  technology.  Mr.  Wil- 

liam Crocker  writes  from  Phoenix,  Arizona,  on  the  dis- 
tribution of  plants  as  an  indication  of  ore  deposits,  ami 

links  the  presence  of  particular  plants  in  particular  lo- 
calities with  the  character  of  their  roots.  Mr.  Harai  R. 

Layng  advocates  the  use  of  volatilization  methods  in  tlic 
treatment  of  the  silver  ore  at  Randsburg. 

nnilAT  the  efforts  to  reorganize  tlie  world  on  a  jieaceful 1 
basis  excite  the  interest  of  engineers  is  shown  by  the 

action  taken  a  few  days  ago  by  the  San  Francisco  Elec- 
trical Development  League.  The  president  of  this  or- 

ganization is  Mr.  Robert  Sibley,  editor  of  the  'Journal  of 
Electricity  and  AVcstern  Industry'.  At  a  meeting  on 

January  9  the  following  resolution  w'as  passed :  "In  view 
of  the  fact  that  Senator  Hiram  W.  Johnson.  United 

States  Senator  fi'om  California,  has  publicly  stated  that 
he  is  not  in  favor  of  the  present  limitation  of  armament 

as  proposed  at  the  national  capital  and  is  openly  criti- 
cizing the  proposed  articles  that  have  been  drawn  up  by 

the  Disarmament  Conference,  be  it  resolved  by  the  San 
Francisco  Electrical  Develojiment  League,  composed  of 

700  men  interested  in  the  development  of  central  Cali- 
fornia, that  we  by  open  vote  in  our  organization  show 

our  disapjirobation  of  Senator  Johnson's  public  utter- 
ances regarding  the  Disarmament  Conference  and  hereby 

express  to  Secretary  Hughes  and  his  associates  our  whole- 
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hearted  and  enthusiastic  endorsement  of  the  disarmament 

work  of  the  Conference".  With  this  resolution,  of  eoui-se, 

we  agree  eordially.  Senator  Johnson's  function  in  pub- 
lic life  is  chiefly  vituperative;  he  is  destructive,  not 

constructive :  his  usefulness  is  largely  at  a  discount  at  a 

time  when  most  earnest  men  are  co-operating  for  the 

purpose  of  rehabilitating  a  civilization  that  has  been 

shattered  by  shell-shock.  We  join  with  the  Electrical 

Development  League  in  endorsing  the  good  work  done 

by  the  President  and  Mr.  Hughes  at  Washington.  In  the 
furtherance  of  their  purpose  lies  the  hope  of  restoring 

industry,  and  bringing  peace  to  a  troubled  world. 

Spraying  With  Atomized  Metal 

The  increasing  appreciation  of  the  usefulness  of  com- 

pressed air  has  facilitated  research  in  connection  with 

the  application  of  protective  coats  of  various  kinds  of 
adhering  materials.  Painting  is  now  done  by  a  system  of 

atomization  and  spraying ;  the  fire-proofing  and  the  pro- 
tection of  timbers  underground  are  effected  cheaply  by 

the  use  of  the  'cement-gun' ;  the  latest  use  of  spraying  is 
seen  in  the  Sehoop  process,  by  which  metal  may  be 

atomized  and  deposited  by  air  on  the  surface  of  the  article 
to  be  coated.  The  inventor,  Mr.  M.  U.  Sehoop,  describes 

the  development  of  the  idea  in  a  recent  issue  of  the  '  Com- 

pressed Air  Magazine'.  Among  the  earlier  tests  was  one 
in  which  he  employed  a  small  camion  to  shoot  tin  and 

lead  granules  against  sheet-iron  plates,  the  idea  being  to 
form  a  protective  coating.  Later,  molten  metal  was  used 

in  such  a  way  that  a  thin  stream  was  diffused  and  de- 
posited by  the  atomizing  action  of  superheated  steam  or 

air  at  high  pressure.  Subsequent  work  showed  that  satis- 

factory diffusion  could  be  obtained  with  air  at  a  eom- 

pai'atively  low  pressure.  The  use  of  metal  in  the  form  of 
dust  or  powder  was  the  second  step  in  the  development 

of  a  practicable  system,  the  material  being  projected  by  a 

stream  of  compressed  air  that  was  blown  through  a  Bun- 
sen  burner  of  concentric  design,  the  flame  from  which 

rendered  the  metal  soft  or  molten.  The  primary  idea 

was  to  find  a  means  to  utilize  powdered  zinc,  which  is 

available  and  cheap,  for  the  galvanizing  of  iron  and 

steel.  The  inventor  next  used  metal  wires,  which  could 

))e  melted  by  an  oxy-acetylene  flame,  or  by  means  of  an 
electric  current,  and  then  sprayed  and  deposited  by  the 

impiilse  of  expanding  gases  or  by  compressed  air.  Elec- 

tricity proved  to  be  the  more  flexible  heating  medium,  be- 
cause the  temperatures  obtainable  by  the  use  of  the  arc 

make  it  practicable  to  use  a  larger  variety  of  metals  for 

the  purpose,  some  of  high  melting-points.  The  'pistol' 
that  is  used  carries  two  Aetal  terminals,  connected  with 

the  source  of  current ;  these  are  l)rought  together  and 

then  separated  so  that  an  are  is  formed.  A  suital)le 

mechanism  feeds  the  wires  forward  at  the  requisite  speed. 

As  the  metal  is  melted  it  is  blown,  toward  tlie  object  to  be 

coated,  liy  means  of  a  jet  of  compressed  air,  ilelivered  at 

a  pressure  of  about  three  atmospheres. 

In  some  cases  powdered  metal  is  obtainable  at  a  low 

[)rice,  and  is  then  used  in  place  of  the  wire.  The  dust  is 

delivered  by  compressed  air  into  the  flame  of  a  siiecially 

designed  oxy-acetylene  burner,  or  an  incandescent  elec- 
tric arc  in  which  carbon  electrodes  are  used.  Mr.  Sidney 

Mornington,  who  discusses  the  process  in  the  'Magazine', 
states  that  the  projection  and  adherence  of  the  metal 

takes  place  faster  than  do  the  reactions  that  are  neces- 

sary to  promote  oxidation.  It  has  been  demonstrated  re- 
peatedly tliat  lead  can  be  fused  and  sprayed  by  means  of 

a  stream  of  heated  oxygen,  to  form  a  homogeneous  layer 

of  metal,  and  without  evidence  of  any  oxidation  having 

occurred.  The  'pistol'  weighs  but  3.3  pounds;  the  elec- 
tric machine  consumes  40  amperes  at  25  to  30  volts, 

together  with  about  18  cubic  feet  of  compressed  air  per 

minute.  The  apparatus  is  mounted  on  a  portable  truck. 

which  can  be  moved  wherever  spraying  operations  are 

necessary.  A  skilled  workman  can  coat  one  square  yard 
of  surface  in  about  six  minutes. 

The  process  has  found  extensive  application  for  the 

galvanizing,  as  a  protection  against  rusting,  of  bridges 
and  railroad  cars,  the  thickness  of  zinc  deposited  varying 

from  0.003  to  0.005  of  a  millimetre.  High-tension  por- 
celain insulators  are  partly  coated  with  copper  to  ensure 

a  satisfactory  contact.  Iron  containers  are  protected 

with  a  deposit  of  aluminum,  and  thus  the  expense  of  the 
solid-metal  article  is  avoided.  Lead  surfacing  is  adopted 

to  protect  apparatus  from  the  corrosive  effects  of  acid ;  a 
further  use  for  the  process  may  be  predicted  in  connection 

with  the  coating  of  equipment  that  is  used  for  the  leach- 

ing of  copper  ores.  An  interesting  application  has  been 

described  in  connection  with  the  coating  with  lead  of 

Pelton-wheel  buckets.  In  one  Swiss  hydro-electric  power- 
station  it  was  found  that  the  buckets  were  abraded  by 

the  sand  and  gravel  in  the  water;  experiments  then 

demonstrated  that  buckets  that  had  been  coated  with 

lead  by  the  new  process  were  peculiarly  resistive  to  the 

abrasive  action  of  the  sand,  the  explanation  being  that 

the  impact  serves  only  to  hammer  the  lead  more  deeply 

into  the  minute  crevices  on  the  surface  of  the  casting. 

Other  applications  will  doubtless  be  discovered,  all  of 

which  will  serve  to  emphasize  the  growing  importance  of 

the  mining  of  copper,  lead,  and  zinc,  and  the  fact  that 

expanding  civilization  and  inventive  genius  will  demand 

an  ever-increasing  supply  of  these  primary  essentials  to 

industrial  and  domestic  progress. 

The  Land  of  Our  Children 

We  do  not  hesitate  to  refer  to  the  Washington  Con- 

ference again,  even  in  a  technical  paper  such  as  ours. 

because  the  subject  is  one  that  must  engage  the  attention 

of  every  earnest  citizen  in  this  and  in  other  countries. 

Moreover,  the  success  of  the  Conference  is  exerting,  and 

will  continue  to  exert,  a  powerful  influence  upon  the  trend 

of  business,  including  that  of  the  mining  industry,  because 

the  market  for  metals,  especially  in  foreign  countries,  is 

linked  with  the  restoration  of  amicable  relations  between 

the  peoples  of  the  earth.  That  reminds  us  of  the  pro- 

posed Economic  Conference  to  be  held  at  Genoa  in  Marcli, 

when,  it  is  hoped,  measures  will  be  taken  to  stabilize  in- 

ternational exchange.  This  hope  will  not  be  realized 

merely  l)y  conversations  across  a  table  n(U-  ev(>n  by  the 
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signing  of  agreements.  Many  \vritei-s  on  this  thorny  sub- 
ject seem  to  imagine  that  international  exchange  ean  bo 

regulated  by  arraiisjenienf :  one  might  as  well  try  to  make 

a  suiiimer  by  lioiling  the  thermometer.  Exehange  is  a 

symptom :  it  registei-s  a  condition ;  it  is  neither  a  theory 
nor  a  (-onditioii.  but  merely  an  indicator  of  the  state  of 

business  between  countries.  What  is  needed  to  correct 

exehange  and  to  prevent  the  fluctuations  that  now  under- 
mine international  trade  is  a  disarming  of  the  ])ellicosc 

peoples  of  Eurupe  not  only  materially  but  mentally.  So 

long  as  France  asserts  her  intention  to  base  her  security 

on  lu-r  strong  right  arm,  and  so  long  as  the  countries  of 
eastern  Eur(>])e  threaten  each  other  with  armies  the  cost 

of  wliieli  is  sending  them  down  the  slippery  slope  to  bank- 
ruptcy, there  can  be  no  exchange  favorable  to  trade  with 

the  I'nited  States  and  other  countries  that  are  trying  to 
put  their  own  house  in  order  and  are  endeavoring  to  per- 

suade others  to  do  likewise.  Of  Prance  and  the  stand 

made  by  lier  representatives  at  AVashiugtou,  we  speak 

more  in  sorrow  than  in  anger.  She  has  gone  far  to  wreck 

the  Conference  by  her  cynical  pose,  but  that  pose  is  an 

i-vidcnce  of  consistency,  for  ever  since  the  War  it  has  been 
claimed  by  her  statesmen  that  the  talk  of  international 

goodwill  and  woi-ld  peace  was  mere  idealistic  jjiffle  in  face 
of  a  resourceful  and  unrepentant  Germany  waiting  to  re- 

deem the  recent  failure  of  an  effort  to  crush  France  and 

dominate  Europe.  Yet  today  France  is  beggaring  herself 

by  maintaining  the  biggest  army  in  the  world  and  is 

striving  to  supplement  that  army  with  a  navy  of  excessive 

size,  thereby  spending  not  only  her  meagre  funds  but 

withdrawing  from  productive  industry  her  young  men. 

who  ought  to  be  engaged  in  useful  work,  while,  across  the 

border.  Germany  is  spending  nothing  in  men  or  money 

on  army  or  navy,  and  therefore  is  able  to  apply  her  entire 

manhood  to  productive  industry,  the  result  of  which  in- 

evital)ly  will  be  to  aggrandi/e  Germany  at  the  expense  of 
France.  To  this  a  Frenchman  would  answer:  We  eon- 

cede  the  point,  but  what  is  France  to  do  in  face  of  the 

German  menace?  The  logical  corrective,  we  submit,  is  an 

undfrtaking  by  England  and  the  United  States  to  protect 
France  in  the  event  of  German  attack.  That  is  the  one 

step  that  would  do  most  to  ensure  peace.  We  have  the 

Pacific  pact,  wliy  not  a  similar  European  agreement?  It 

is  well  enough  for  some  of  our  people,  represented  by  a 

powcrfid  group  in  the  Senate,  to  object  to  foreign  en- 

tanglements, but  wimt  folly  it  is  to  object  to  such  agree- 
ments during  times  of  peace  when  it  is  inevitable  that  we 

will  be  drawn  info  them  during  times  of  war!  Is  it  not 

liett<T  to  undertake  now  to  defend  France  from  attack, 

and  so  prevent  the  attack,  than  be  obliged  later  to  join  in 

a  war  resulting  from  the  lack  of  such  an  understanding? 

If  Francr  and  Gernumy  fight  again,  the  next  war,  like 
the  last,  will  entangle  the  rest  of  us;  why  not  therefore 

have  a  peaceful  entanglement  rather  tlian  another  l)loo(ly 
Armageddon  in  the  years  to  come?  Surely  the  idea  that 

we  can  remain  detached  from  a  world  war  is  out  of  date ; 
we  are  menibers  of  a  comity  of  nations  and  we  can  no 

more  escape  the  danger  of  iiartieipation  in  the  next  con- 

flict than  we  were  able,  with  the  best  intentions,  to  avoid 

entanglement  in  the  last.  Wireless  telegraphy,  the  aero- 

l)lane,  and  the  submarine  have  drawn  the  nations  to- 

gether with  a  nearness  that  is  pleasant  during  times  of 

peace  but  deadly  during  periods  of  strife.  Surely  that  is 

one  of  the  lessons  of  the  Washington  Conference.  We 

have  not  only  realized  our  place  in  the  comity  of  nations 

but  we  have  awakened  to  our  responsibilities  as  the  rich- 
est and  most  fortunate  of  all  the  nations.  One  rea.son 

w'hy  relatively  we  are  the  most  prosperous  nation  today 
is  that  we  escaped  the  full  con-sequences  of  tlie  War; 

we  entered  late :  we  made  an  enormous  amount  of  money 

out  of  the  belligerents  before  we  entered ;  and  the  War 

ended  soon  after  we  entered;  so  our  loss  of  manhood  was 

comiiaratively  slight,  and  even  the  cost  of  our  military 

participation  was  compensated  by  our  gains  before  and 

after  we  joined  the  belligerents.  That  is  why  today  the 

United  States  is  in  a  dominant  position.  The  President 

and  his  administration  realize  the  facts;  they  are  avail- 
ing themselves  of  our  national  predominance  in  their 

efifort  to  restore  peaceful  conditions  and  to  prevent  fur- 
ther trouble.  In  all  these  matters  it  would  be  better  if 

we  could  form  the  habit  of  looking  at  our  country  as  the 

land  of  our  children.  It  is  well  enough  to  be  proud  of 

the  "founding  fathers",  as  the  President  calls  them,  and 

it  is  natural  that  we  should  regai-d  our  progenitors  with 
pride,  but,  after  all,  what  we  do  now  will  not  affect  them. 

We  hark  back  to  the  past  too  much,  we  look  forward  too 

little.  Let  the  dead  past  bury  its  dead ;  the  past  is  irre- 
trievable, the  future  is  measurably  in  our  hands. 

W^hether  we  agree  to  do  certain  things  with  Japan  or  with 
France,  with  England  or  with  China,  these  agreements 

will  not  erase  the  liistoi-y  of  which  we  are  proud  but  it 
will  determine  our  destiny  in  the  years  to  come,  and,  more 

particularly,  the  happiness  of  our  children,  and  of  their 

children.  This  is  the  land  of  our  children  just  as  mm-h 
as  it  is  the  land  of  our  fathers.  Because  George  Washing- 

ton, at  the  birth  of  this  republic,  facing  conditions  that 

have  changed  entirely,  voiced  the  proper  desire  for  de- 
tachment from  European  squabbles,  shall  we  today  fillow 

civilization  to  commit  suicide,  and  permit  conditions  to 

arise  that  will  involve  the  misery  of  our  sons  and  daugh- 
ters? This  thought  is  truly  American  in  that  it  brings  all 

of  us.  native-born  and  alien-born,  into  close  sympathy; 

for,  whatever  our  own  origin,  our  children  are  American 

and  to  them  belongs  the  future  of  the  United  States. 

Physical  Work  and  the  Human  Machine 

Engineers  have  devoted  painstaking  attention  to  all 

but  one  of  the  prime-movers  in  general  use ;  the  excep- 

tion is  the  human  machine — the  most  ubiquitous,  eom- 

jilex,  delicate,  expensive,  and  troublesome  of  all.  Fa- 
miliarity with  that  engine,  and  the  slight  knowledge  that 

is  ac<iuired  so  readily  concerning  its  possibilities  and 

limitations,  accounts  to  a  large  extent  for  the  neglect  to 

study  the  problem.  The  engineer  has  been  content  to 
leave  the  matter  to  the  physiologist,  being  unwilling  to 

trespass  on  another's  domain  :  but  this  view  is  challenged 
by  Dr.  II.  Briggs,  who  recently  contributed  to  the  In- 

stitution of  Jlining  Engineers  an  interesting  paper  on 
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the  relation  between  pliysical  work  and  the  efficiency  of 

the  human  machine.  He  sees  no  reason  for  barbed-wire 
fences  between  the  sciences ;  he  believes  that  an  occasional 

venture  across  the  border  is  stimulating;  no  one  would 

deny  the  benefit  that  has  accrued  to  the  mining  industry 
from  the  incursions  of  such  an  eminent  physiologist  as 
Dr.  Leonard  Hill. 

The  human  being  is  a  complete  portable  plant  tluit  is 

capable  of  consuming  fuel,  of  developing  heat-energy 
by  virtue  of  the  chemical  union  of  oxygen  with  the  car- 

bon and  hydrogen  of  that  fuel,  and  of  converting  a  part 

of  the  heat-energy  into  mechanical  energy.  So  far  there 
is  a  parallelism  between  the  human  engine  and  a  plant 
that  consists  of  a  boiler  and  a  steam-engine.  The  likeness 
becomes  more  apparent  when  consideration  is  paid  to 
the  methods  adopted  in  each  case  to  avoid  loss  of  heat ;  in 

both  cases  a  lagging,  of  non-conducting  material,  is  used. 
although  the  human  being  prefers  to  refer  to  his  lagging 
as  clothes.  Here,  however,  the  resemblance  ends.  The 

principle  difference  between  the  two  plants — an  impor- 
tant one — is  in  regard  to  the  temperature  at  wliich 

chemical  action  occurs  between  the  fuel  and  the  oxygen. 
In  the  ease  of  animals  that  temperature  is  low ;  and  it  is 
fixed  with  such  definiteness  that  if  it  be  altered  to  the 

extent  of  even  a  few  degrees,  either  up  or  down,  the 
organism  is  disabled.  One  effect  of  the  relatively  low 
temperature  at  which  the  vital  processes  proceed  is  that 
the  amount  of  clothing  worn  must  vary  with  the  external 

temperature.  In  hot  and  damp  places  the  need  to  expose 
as  much  of  the  skin  as  possible  is  so  imperative  that  the 
nature  of  the  clothing  affects  both  the  capacity  for  work 
and  the  safety  of  the  worker.  Too  much  lagging  in  such 
cases  may  wreck  the  machine.  On  the  other  hand,  oxygen 
is  consumed  only  in  the  boiler  of  an  engine-and-boiler 
plant,  not  in  the  engine;  in  the  animal  the  oxidation 

occurs  over  the  entire  system,  particularly  in  muscles 
that  are  doing  physical  work.  Air  in  both  cases  is 

absorbed  and  used  continuously;  the  boiler  is  fed  with 
fuel  more  or  less  continuously,  but  the  man  takes  his 

fuel-supply  at  relatively  long  intervals,  and  finds  it 
almost  essential  to  cease  work  during  the  operation  of 
stoking.  He  has  a  great  storage  capacity  for  fuel,  init 
little  for  oxygen.  If  need  be  he  can  work  for  a  long  time 
after  his  supply  of  fuel  is  consumed:  but  he  dies  in  a 

few  moments  if  the  supply  of  oxygen  be  stopped. 
A  striking  difference  is  to  be  observed  when  air  that 

contains  a  high  percentage  of  oxygen  is  used  in  place  of 
normal  air.  A  furnace,  if  fed  with  such  enriched  air, 
would  burn  with  greater  intensity;  it  would  consume  a 
greater  weight  of  coal  per  square  foot  of  grate-area;  it 
would  produce  little  or  no  smoke;  the  output  of  steam 
would  be  increased.  Nothing  comparalile  with  this  occurs 
when  a  man  breathes  oxygen  or  highly-enriched  air. 
Notwithstanding  the  popular  belief  to  the  contrary,  he 
does  not  become  intoxicated ;  there  are  no  paroxysms  of 

unconti-ollable  energy',  to  be  followed  by  lassitude.  If 
tlie  air  in  a  room  be  removed  and  replaced  by  pure 
oxygen  of  the  same  temperature  and  humidity,  no  one 
at  work  there  would  be  the  wiser  if  the  change  were 

effected  surreptitiously.  Wlien  a  mine-rescue  apparatus 

is  used  underground,  for  example,  the  mixtui-e  that  is 
inhaled  often  contains  80  or  90%  of  oxygen;  no  dele- 

terious results  ensue.  In  his  experiments  on  the  sub.iect 
Dr.  Briggs  found  that,  instead  of  a  more  rapid  consump- 

tion of  tissue,  the  breathing  of  cylinder  oxygen  made  no 
difference  in  that  respect  when  the  person  was  at  rest; 
it  actually  resulted  in  a  slightly  reduced  consumption 
when  he  was  doing  work  on  a  bicycle  dynamometer;  in 
other  words,  most  people  are  a  little  more  efficient  as 
working  machines  when  they  respire  enriched  air.  The 
human  organism  takes  the  oxygen  it  needs,  and  expires 
the  remainder  as  though  it  were  inert  gas.  It  has  been 
shown  that  when  a  healthy  man  starts  to  perform  physi- 

cal labor,  the  brain  responds  by  accelerating  the  speed 
and  pressure  of  pumping  by  the  heart;  the  arteries  in  or 
leading  to  the  muscles  are  dilated,  to  increase  the  circu- 

lation of  blood  in  those  parts.  The  extra  supply  of 

oxygen  to  the  muscles  at  work  is  therefore  derived,  in 
the  first  place,  from  the  passage  of  a  greater  amount  of 
gas  from  the  air  in  the  lungs  into  the  blood,  and,  in  the 
second  place,  as  the  result  of  a  more  rapid  transport  of 
the  oxygen,  by  the  blood,  from  the  lungs  to  the  muscles. 
This  question  of  the  supply  of  oxygen  to  the  muscles  lies 
at  the  root  of  the  study  of  physical  work.  To  make  hard 

work  possible  there  must  be  an  efficient  co-operation  of 
brain,  heart,  and  lungs,  in  addition  to  a  normal  muscular 
development  and  the  provision  of  sufficient  nourishment. 

Most  of  Dr.  Briggs'  experiments  were  performed  with 
an  ergometer,  or  bicycle  dynamometer.  This  consists  of 

the  frame,  seat,  pedals,  and  chain-drive  of  an  ordinary 
bicycle,  which  is  supported  on  a  wooden  stand.  The 
front  wheel  is  absent,  and  in  place  of  the  back  wheel 

there  is  a  fly-wheel,  around  the  rim  of  which  passes  a 
linen  belt  that  acts  as  a  brake.  Adjustable  springs  are 
attached  to  spring  balances.  The  gearing  of  the  bicycle 
is  such  that  when  the  pedals  are  turned  at  56  revolutions 

per  minute  the  increase  registered  by  the  spring  bal- 
ance multiplied  by  1000  gives  the  work  done  in  foot- 

pounds per  minute.  If  a  man  does  work  on  this  machine, 
and  if  his  exhaled  air  be  collected,  metered,  and  analyzed, 
certain  facts  are  observable.  It  is  found,  for  instance, 

that  the  proportion  of  carbon  dioxide  in  the  expired 
breath  is  not  constant ;  it  is  lowest  when  the  sub.iect  is  at 

rest,  and  it  rises  as  the  rate  of  work  increases,  until  the 
maximum  is  reached;  and  then,  if  harder  work  be  given, 

the  proportion  of  carbon  dioxide  present  is  found  to 
diminish.  It  has  been  showTi  that  there  are  conditions  in 

mining  that  affect  capacity  for  exertion;  these  are  .seldom 

found  in  other  occupations.  For  example,  the  under- 
ground worker  ma.v  have  to  labor  in  air  that  contains 

much  carbon  dioxide  and  an  excess  of  nitrogen.  The 

presence  of  carbon  dioxide  is  supposed  to  militate  con- 
siderably against  effective  physical  work,  but  recent  re- 

search indicates  that  its  influence  in  this  respect  has  been 

greatly  exaggerated.  The  addition  of.  say,  2^;  of  carbon 
dioxide  alone  is  not  detrimental;  its  effect  is  merely  to 

augment  the  depth  of  breathing,  and  thus  promote  I'ather 
than  impede  the  transfer  of  oxygen  to  the  blood.    A  large 
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projmrtioii,  such  as  5  or  6%,  added  alone  to  normal  air. 
reduces  stamina  and  induces  headache  and  fatigue;  but 

witli  the  pen-entagcs  noticealile  in  tlic  air  underground 
nothing  is  to  he  feared  from  carbon  dioxide  by  itself. 

I'nfortunately  it  usually  appears  accompanied  by  other 
ileleterious  gases;  it  i.s  always  associated  with  a  much 
larger  and  variable  amount  of  nitrogen.  It  is  only  in 

conneetion  with  the  use  of  mine-rescue  apparatus  that 
one  can  deal  with  carbon  dioxide  as  the  only  intruder  in 

the  air  respired.  For  those  engaged  in  normal  physical 
work  it  is  more  important  that  the  percentage  of  oxygen 
in  tlie  air  breathed  should  not  fall  below  19  than  that 

the  amount  of  carbon  dioxide  should  not  exceed  li%. 
It  is  difficult  to  work  for  long  periods  in  an  atmosphere 

that  contains  only  19%  of  oxygen ;  in  all  but  exception- 
ally fit  young  men  a  drop  of  even  2%  in  the  proportion 

of  oxygen  present  reduces  the  stamina  of  the  worker  and 
induces  fatigue. 

It  will  be  agi'ecd  on  all  hands  that  the  importance  of 
physical  fitness  can  scarcely  be  exaggerated  in  its  bearing 
upon  manual  work.  Other  things  being  equal,  the  output 
of  a  fit  man  exceeds  that  of  an  unfit  one;  he  perfonns 

the  day's  labor  with  less  fatigue.  Physical  fitness  and 
dexterity  often  go  together,  but  the  two  should  not  be 

confused.  Deftness  is  the  result  of  training  the  brain 

and  the  muscles  for  a  special  task;  it  can  only  be  ac- 
quired by  practice.  The  training  needed  teaches  one 

how  to  obtain  the  desired  effect  with  a  mininunu  of 
muscular  effort,  and  therefore  with  a  minimum  waste 

of  energj'  in  the  form  of  heat.  Fitness,  on  the  other 
hand,  is  a  much  more  general  bodily  attribute.  It  can 

be  developed — and  indeed  is  best  developed — by  exercise. 
combined  with  close  attention  to  certain  common-sense 

rules  of  living.  The  human  machine  is  most  efficient  when 
dexterity  and  fitness  go  hand  in  hand.  Recent  tests 
have  shown  that  fitness  is  a  measure  of  the  efficiency  of 

oxygenation  of  brain,  heart,  and  muscles  during  exertion. 
A  numerical  rating  of  this  can  be  found  by  the  use  of 
the  ergometer.  and  by  metering  and  analyzing  the  gases 

inhaled  and  exhaled.  So  far  as  Dr.  Briggs'  observations 
to  date  are  concerned,  the  fitness  of  the  healthy  miner  is 
over  70%,  but  no  underground  worker  over  45  years  of 
age  was  examined.  This  method  of  mea.suring  fitness 
wa.s  adopted  for  army  purposes  in  Great  Britain  in  1918, 
An  analysis  of  the  results  of  testing  inf)  persons,  drawn 
from  all  grades  of  society,  showed  that  the  numbci 

of  tho.se  who.se  physical  fitness  was  below  40%  was  nil : 
between  40  and  50%  it  was  7 ;  between  50  and  60%  it 
was  12;  between  60  and  70%  it  was  27;  between  70  and 
80%  it  was  23 ;  between  80  and  90%  it  was  24 ;  and  be- 

tween no  and  100%  it  was  7.  The  mechanical  efficiency 
of  the  human  machine  has  been  investigated  by  several 
phymologists.  whose  results  are  in  fair  agreement;  the 

most  effieiei\t  manner  to  mea.sure  the  input  of  energy  is 
by  means  of  an  estimation  of  the  consumption  of  oxy- 

gen, one  cubic  foot  of  which  is  able  to  develop  a  defi- 
nite number  of  heat-units,  which  are  expressed  easily 

as  units  of  work,  depending  on  the  proportion  of  oxy- 
gen going  to  form  carbon  dioxide  and  the  proportion 

going   to   form    water.      The    gross    efficiency    is   aseei'- 
tained   by   dividing   the   figure  so  obtained   by   the  ex- 

ternal work  that  is  done  while  the  oxygen  is  being  con- 
sumed.    To  return  to  an  afore-mentioned  analogy,  the 

gross  efficiency  is  equivalent  to  the  brake-horsepower  de- 
veloped by  the  engine,  divided  by  the  power  that  is  put 

into  the  boiler-furnace  and  is  determined  from  the  rate  of 
burning  of  the  coal  and  its  calorific  value.     Considerable 

difficulty  has  been  experienced  in  estimating  efficiency  in 
tlie  case  of  over-load  exertion,  for  the  oxygen  required  is 
not  all  taken  in  during  the  period  of  exertion;  a  great 
deal  is  supplied  during  the  panting  period  that  ensues 
after  the  work  ceases.    Normal  breathing  is  not  resumed 
until  several  hours  after  a  short  spell  of  very  hard  labor; 
the  condition  resembles  that  which  arises  when  an  engine 
is  given  an  unusually  hard  task  and  succeeds  in  doing  it, 
by  drawing  upon  the  steam  that  is  stored  in  the  boiler; 
after  the  effort  it  is  compelled  to  stop  or  to  slow  down 

until  the  pres.sure  and  reserve  of  steam  have  been .  re- 
.stored.    If,  in  these  circumstances,  the  power  transmitted 

by  the  crank-shaft  were  to  be  divided  by  the  power  gen- 
erated as  heat  in  the  furnace  while  the  engine  was  run- 

ning, an  erroneously  high  figure  of  efficiency  would  be 
obtained.     If  the  gross  efficiency  of  the  human  machine 

be  corrected,  when  necessary,  by  taking  into  considera- 
tion the  excess  of  oxygen  that  is  consumed  during  the 

post-work  period,  and  if  the  efficiencies  as  ordinates  be 
plotted  against  loads  as  abscissae,  a  dome-shaped  curve 
results;  in  other  words,  the  gross  efficiency  increases  up 
to  the  maximum  and  then  declines.    For  most  people  the 
maximum  efficiency  obtainable  when  breathing  normal 

air  is  about  20  to  2.]'\'c  :  in  the  ease  of  highly-trained  men 
the  efficiency  may  be  nnieh  higher.    The  highest  efficiency 

recorded  during  Dr.  Briggs'  experiments  was  37%,  which 
referred  to  a  football  player  when  doing  work  on  the 

ergometer  at  the  i-ate  of  6500  foot-poTinds  per  minute. 
T^nfortunately  the  human  machine  cannot  be  worked  for 

long  periods  at  an  efficient  rate,  because  fatigue  intei-- 
feres.    It  is  doubtful  if  the  gi-oss  efficiency  of  most  kinds 
of  heavy  manual  labor  exceeds  10%.    Some  kinds  of  work 

are  performed  more  efficiently  than  are  others.     In  gen- 
eral it  may  be  stated  that  the  efficiency  is  a  little  higher 

w-hen  breathing  oxygen  than  when  breathing  air;  the 
efficiency  of  the  fit  man  exceeds  that  of  the  unfit  one; 
and  the  efficiency  of  the  person  who  is  working  at  a  t.a.sk 
to  whicli  he  is  accustomed  is  greater  than  that  of  a  man 

that  is  put  to  work  on  a  .iob  that  is  strange  to  him.    The 
stud.v  of  the   relation   between   physical  work   and   the 
efficiency  of  the  human  machine  is  leading  to  a  better 

appreciation  of  the  value  of  statistical  data  that  will  hear 
the  acid  test  of  critical  scientific  anal.vsis.     The  human 
machine  has  been  sadly  maltreated,  if  one  considers  the 

care  and  attention  tliat  is  paid  to  the  regular  and  sys- 
tematic indication  of  the  efficiency  of,  say,  an  ordinary 

steam-engine;  but  it  is  evident  that  vague  generalities, 
based  on  bia.sed  personal  impressions  and  convictions, 

must  eventually  give  way  to  definite  statistics  that  are 

based  on  impartial  research  and  the  ai)plication  of  cnni- 
mon-sense  principles. 
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D  I  3 I  o 
Mli||ll|llii|,i;i  'iiiliil. 

The  East  Siberian  Littoral 

The  Editor: 

Sir — Many  persons  appear  to  be  under  the  delusion 
that  sinee  the  murder  of  the  Czar  of  Russia  and  his 

family  and  associates,  the  governmental  fabric  of  the 

Russian  empire  has  disappeared.  Nothing  could  be  fur- 

ther from  the  truth.  The  cloth  is  rent  and  torn  in  many 
places,  but  it  is  not  destroyed;  nor,  to  one  who  knows 
Russia  intimately,  does  this  fact  bring  any  cause  for 
surprise. 

The  communistic  principle  has  always  obtained  in  the 
Slav  nature  and  mode  of  settlement,  and  was  even  re- 

marked by  Herodotus  in  his  comments  concerning  the 
Scythian  hordes.  These  ancient  Scythians,  the  counter- 

part of  the  blonde  Russian  Slavs  of  today,  herded  them- 
selves together  in  collections  of  huts  just  as  their  de- 

scendants herd  together  in  villages  today.  When  a  mi- 
gration was  made  it  was  made  collectively  by  the  entire 

commune  just  as  in  modern  times  entire  Russian  villages, 
not  individuals,  migrated  to  Siberia.  The  Russian  Slav 

knows  no  form  of  land  tenure  except  the  holding  of  land 
in  common  with  the  others  of  the  village.  He  desires  no 
other  form. 

The  Government,  for  many  years,  tried  to  induce  the 
Siberian  immigrants  to  pick  out  land  for  themselves,  and 
live  on  it,  each  man  and  family  on  his  own  selection.  The 
effort  was  a  failure.  Such  efforts  will  always  fail  with  the 
Russian  Slav.  He  is  the  reverse  of  an  individualist.  He 
is  not  a  home-seeker  as  much  as  he  is  a  herd-seeker.  As  a 
rule  he  is  not  a  pioneer,  and  has  none  of  the  qualities  that 
go  to  the  making  of  an  adventurer. 

The  communistic  principle  in  the  days  before  the  rend- 
ing of  the  imperial  structure  was  sometimes  extraordi- 

narily successful.  The  co-operative  butter  societies  estab- 
lished by  the  Siberian  peasants  of  the  Obi  region  did 

business  amounting  to  millions  of  pounds  sterling  with 
Denmark  and  England.  The  Loan  Credit  peasant  banks 
paid  high  dividends  and  did  gi-eat  good  among  the  farm- 

ers. Doubtless  in  European  Russia,  co-operative  societies 
handling  the  grain,  lumber,  flax,  and  other  commodities 
of  their  members  were  equally  successful. 

As  regards  the  Russian  laborer,  countless  examples 
could  be  cited  to  show  that  he  could  not  work  by  himself, 
any  more  than  he  could  live  by  himself.  In  order  to  get 
rid  of  a  loquacious  or  la^y  workman  in  Russia  without  the 
necessity  of  paying  him  for  two  weeks  overtime  in  case  of 
discharge,  as  the  law  required,  it  was  only  necessary  to 
set  the  man  at  a  task  remote  from  his  comrades,  and  he 
would  quit  %vithin  twelve  hours.    In  1914  at  the  Lenskoie 

gold  mines,  spacious  and  commodious  bunk-houses  were 
built  for  unmarried  laborers  to  replace  the  old  ones  where 
seven  or  eight  men  were  housed  in  one  room  with  a  stove 

in  the  middle,  where  cooking  was  done.  Clean  boarding- 
houses,  after  the  fashion  of  American  mining  camps,  were 
built  for  these  men  to  eat  in,  meals  being  served  as  near 

cost  price  as  possible.  The  men,  after  a  short  trial,  re- 
fused to  use  either  the  bunk-houses  or  the  boarding-house, 

preferring  to  herd  in  the  old  houses  and  in  the  old 
fashion. 

The  small  band  of  Norse  pirates  who  set  up  a  strong 
central  government  in  Russia  in  the  tenth  century  at  the 
ancient  town  of  Novgorod  were  keen  enough  to  recognize 
the  herding  spirit  of  the  Slav  millions.  They  did  net 
combat  this;  they  encouraged  it,  on  the  principle  that  it 
is  easier  to  govern  ten  thousand  villages  than  five  million 
householders  living  on  separate  farms ;  in  fact  they  estab- 

lished a  government  that  endured,  with  one  or  two  inter- 

mittent periods  of  anarcliy,  for  a  thousand  years — and 
this  in  spite  of  raids  and  rapine  by  hordes  of  Mongolians, 
Tartars,  Turks,  Poles,  and  violent  internal  dissentions. 
How  did  this  small  nest  of  aliens  at  Novgorod,  and  their 
progeny  later  at  Moscow  and  St.  Petersburg,  gradually 
through  ten  centuries  extend  the  power  of  Russia  over 

one-fifth  of  the  surface  of  the  earth,  from  the  Baltic  to 
the  Pacific,  and  from  the  Arctic  to  the  edge  of  Afghan- 

istan ?  Simply  this,  by  allowing  the  development  of  the 
commune  within  small  limits,  but  never  the  spread  of  the 
commune  beyond  recognized  limits.  Russia,  therefore,  as 
we  knew  it  in  1914  consisted  of  one  hundred  thousand  re-^ 

publics,  in  each  of  which  the  individual  could  talk  himself 
to  death  if  he  so  desired. 

The  unrestricted  use  of  the  printing-press,  the  mega- 

phone, and  the  moving-picture  machine  has  changed  all 
this.  Similar  machinery  working  among  any  otlier  Asi- 

atic people  may  quite  conceivably  be  anticipated  to 
achieve  the  same  results,  and  the  poison  of  bolshevism  is 
already  impregnating  the  body  politic  of  Afghanistan, 
India,  and  the  East  Indies,  fertile  soil  in  wliich  the  soap-; 
box  orator  may  sow  his  noxious  seed. 

We  come  now  to  the  status  and  achievement  of  the  Rus-- 
sian  on  the  Pacific  coast  of  Asia.  What  has  this  achieve-, 
ment  been?  Practicall.y  nothing.  In  1639  a  party  of 
Cossaks  founded  Anadyrsk,  a  fort  300  miles  up  the. 
Anadyr  river,  and  800  miles  from  wliat  is  now  Cape 

Nome.  This  was  shortly  after  the  English  landed  in  w-hat. 
is  now  Massachusetts.  In  ]fi88,  the  year  of  the  Revolu- 

tion in  England,  Okhotsk  was  founded,  and  Petropavlovsk 
shortly  after.  These  towns  still  exist,  so  do  Boston,  New 

York,  and  Philadelphia.    They  have  had  an  equal  time  to 
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grow.  The  settlements  of  the  Russians  on  the  east  coast 
of  Asia  are  today  collections  of  a  few  huts.  Those  of  the 
Englislimen  luul  Dutchmen  on  the  east  coast  of  America 

are  grvut  cities,  am]  froTU  them  has  emanated  a  great  and 
powerful  people. 

In  the  18th  century  a  few  intelligent  pioneers  of 
Irkut.sk  ( for  even  a  horde  of  Scythians  can  produce  a  few 

pioneers)  Imilt  ships  at  Okhotsk  and  Petropavlovsk  and 

spied  out  Alaska  for  hunting  the  sea-otter.  Vitus  Bering, 
the  Dane,  was  sent  by  Peter  the  Great  to  explore  the 
coast,  as  were  Krusenstern,  Kotzebue,  Chichagof,  and 
Golofnin.  A  few  Russian  villages  were  squatted  over  the 
land,  at  Sitka,  Saint  Jlichael,  Bogoslov,  Unalaska,  and 
even  a  Russian  mission  was  established  on  the  Yukon. 

There  the  Kamchadale  and  Sibiriak  peasants  brought 
their  axes,  their  ikons,  and  their  samovars,  and  built  their 

monotonous  wooden  huts.  There  they  sat,  and  tlieir  de- 
scendants are  still  sitting.  The  world  witnesses  no 

stranger  sight  than  that  of  the  bizarre  imitation  of  B.v- 

zantine  church  domes  modeled  on  Santa  Sophia  at  Con- 
stantinople, rough-hewn  with  an  axe,  and  still  standing 

upon  the  bleak  shores  of  Alaska. 

In  tlie  early  'forties  of  the  19th  century  a  spasmodic 
awakening  at  St.  Petersburg  was  directed  to  the  develop- 

ment of  Russian  interests  on  the  Pacific.  Fort  Ross,  or 
Russ.  was  founded  in  the  Spanish  territory  of  California, 
a  considerable  jump  southward  from  Fort  Wrangel,  the 
southern  Alaskan  point.  Doroshin,  a  mining  engineer. 
was  sent  to  find  gold  in  Alaska.  But  the  Russians,  having 
established  Fort  Ross,  went  away  never  to  return,  and 
Doroshin.  having  spent  two  years  and  found  only  a  little 
gold  in  Turnagain  Arm.  went  back  to  the  capital  and 

wrote  a  two-volume  book  explaining  why  he  did  not  find 
more.  In  1867  someone  in  St.  Petersburg  decided  it  was 
high  time  to  terminate  the  farce  of  Russian  colonization 

in  Alaska,  and  it  was  sold — for  a  mess  of  pottage. 
The  Seattle  Chamber  of  Commerce  estimates  the  total 

production  of  Alaska  between  1867  and  1920.  in  minerals. 
fish,  and  furs,  at  $1,008,356,000.  Who  did  this?  Who 
thus  added  to  the  wealth  and  food  production  of  the 
world?  Americans,  the  descendants  of  English.  Irish. 
and  Scotch  colonists,  Scandinavians,  Germans.  Frencli 
Canadians.  Italians,  Englishmen,  even  Russians  and 
Poles,  acting  under  the  stimulation  of  individual  effort: 
not  acting  as  herds  or  droves.  And  still  the  Russian 
priest  chants  at  Seldovia.  at  Unalaska.  to  his  tiny  flock, 

and  the  Aleut  choir-boys  intone  Gregorian  hymns. 
We  have  .seen  that  the  system  of  colonization  by  village 

hundreds  made  no  progress  in  Alaska  or  in  north-eastern 
Siberia.  Did  it  make  any  more  on  the  southern  Pacific 
littoral?  It  did  not.  In  1858  and  1860  Russia  forced 

China  to  cede  to  her  the  whole  of  the  left  drainage  of  the 
Amur,  and  th'^  Primorsk.  1500  miles  of  coast -line  south 
of  the  54th  parallel,  to  the  Korean  border,  a  territory  al- 

together as  large  as  California  and  Oregon  combined,  and 
comprising  one  of  the  mo.st  fertile  grain  districts  of  the 

world.  This  was  by  virtue  of  the  treaty  of  Aigun  in 
1858.  and  the  treaty  of  Peking  in  1860.  at  a  time  when 

China  was  hard-pressed  by  wars  witn  England  and 
]'"  ranee. 

In  1853  Russian  villages  were  established  on  Sakhalin 

island,  and  in  1855  a  treaty  was  begun  with  Japan  with 
the  object  of  acquiring  it.  It  was  not  until  1875  that  this 
was  concluded,  the  island  being  exchanged  for  the 

Kuriles.  In  1903  the  half  south  of  the  50th  parallel  re- 
verted to  Japan  by  the  treaty  of  Portsmouth,  and  in 

1920.  as  penalty  for  the  mas.sacre  of  800  Japanese  at 

Nikolaievsk  b.v  Russian  'partizans',  Japan  re-occupied 
the  northern  part.  Neither  Russians  nor  Japanese  have 
colonized  the  island,  the  Russians  finding  no  better  use 
for  it  than  a  convict  settlement,  and  the  Japanese  in 
nearl.v  twent.v  years  of  recent  occupation  of  the  south 
half  have  only  established  a  few  fishing  villages,  two 

wagon-roads,  and  40  miles  of  narrow-gauge  railway. 
In  1860,  Nikolaievsk  on  the  Amur  and  Madivostok  on 

the  Pacific  were  founded.  With  customary  lack  of  fore- 
sight the  Russian  government  located  both  these  towns  in 

the  wrong  places.  Nikolaievsk,  situated  on  the  north 
bank  of  the  Amur.  25  miles  from  its  mouth,  is  ice-bound 
for  seven  months,  while  bars  of  shifting  sand  allow 

steamers  of  only  14-ft.  draft  to  enter.  Up  to  April  1920 
it  remained  a  mere  fishing  station,  with  a  few  government 

buildings  of  brick,  with  a  'naval  port'  a  few  miles  below 
on  the  same  side  of  the  river.  In  1920  the  entire  town  was 

destroyed,  800  Japanese  and  3000  Russians  being  ma.s- 
sacred  bv  the  local  Bolsheviks  wlio  were  known  as 

'partisans'. 
A'ladivostok  was  not  founded  as  a  commercial  port  but 

as  a  military  and  naval  base,  and  it  remains  to  this  da.v  a 
hideous  barracks,  its  background  of  forest  cut  down  for 

1 00  square  miles  in  area,  with  no  drainage,  no  water  sys- 
tem, and  no  commerce,  although  occupying  a  magnificent 

harbor-site.  The  proper  entrv  to  the  Amur  river  is  100 
miles  .south  of  Nikolaievsk.  at  De  Kastri  bay.  where  seven 

months  of  open  water  obtains,  with  deep  and  safe  anchor- 
age for  the  largest  ships,  and  where  a  12-mile  canal  would 

give  entrance  to  the  Amur  by  way  of  Lake  Keezee.  allow- 
ing vessels  of  15-ft.  draft  to  proceed  500  miles  up  the 

river  to  Khabarovsk  and  the  mouth  of  the  Sungari.  on 

which  is  situated  the  city  of  Harbin.  Of  this  the  Rus- 
sians have  talked  for  fifty  years. 

The  proper  entrance  to  Manchuria  from  the  Pacific  is 
not  Vladivostok,  but  Possiet  ba.v,  60  miles  south,  just  to 
the  north  of  the  Tiumen  river,  the  boundary  of  Korea. 
A  railway  line  from  Possiet  bay  would  pass  at  40  miles 
through  the  populous  city  of  Hun  Chun,  then  direct  to 
Kirin.  Chang  Chun,  and  so  across  Mongolia  to  Urga, 
entering  Siberia  at  Kiakhta,  not  at  Manchuria  station,  as 
does  the  present  Chinese  Eastern  railroad.  This  line 
gives  access  from  the  Coast  to  the  grain,  tobacco,  and 

soya-bean  areas  of  Manchuria  without  the  necessity  of 
crossing  the  heavy  grades  of  the  Mali  Khingan  range,  as 
does  the  present  Vladivostok  line  to  Harbin. 

Experience  has  proved  that  Vladivo.stok  cannot  com- 
pete with  Dalny  as  an  export  point  for  beans  from  Man- 

churia. The  reverse  would  be  the  ease  with  Possiet,  on 

account  of  the  shorter  rail-haul  from  the  loading-points, 

as  compared  with  Daln.v,  and  the  easier  grade  as  com- 
pared with  Vladivostok.  The  probability  is  therefore 

that  in  the  future  Vladivostok  while  continuing  to  func- 
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tion  as  sea-port  for  the  Ussuri  valley  grain,  and  for  the 
Amur  railway  points,  will  be  of  secondary  importance, 
and  that  the  great  Pacific  port  north  of  Fusan  will  be  at 
Possiet  bay. 
We  are  considering  a  territory  more  than  twice  the 

size  of  Alaska,  from  the  Lena  river  to  the  Pacific  Ocean 
and  from  the  Arctic  Ocean  to  the  border  of  Korea.  Si- 

beria has  been  described  as  the  land  of  ' '  unlimited  possi- 
bilities".   As  this  is  true  not  only  of  the  capacity  of  its 

burg  won  for  the  Scythian  peasant  hordes  a  vast  area  and 

coast-liue  on  the  eastern  ocean,  which  they  received  with- 
out enthusiasm.  On  the  huge  chess-board  of  the  Russian 

empire  certain  pawns  in  the  shape  of  peasant  villages  were 
moved,  partly  as  exiles,  partly  as  subsidized  emigrants, 
to  the  eastern  edge,  and  a  few  policemen  were  sent  to  keep 
them  there.  But  the  Slav,  as  he  loves  the  prairie,  has  a 
terror  of  the  sea,  and  of  the  mountains.  The  Steppe  calls 

to  the  Ussuri  peasant-farmer ;  to  him  the  East  is  a  weary 

Longitude    East  '^°'from  Greenwich 

inhabitants  for  political  experiments,  but  of  its  natural 
resources,  we  may  leave  it  at  that.  This  area  of  roughly 

one  and  one-half  million  square  miles  remains  as  a  re- 

serve for  humanity.  Future  genei-ations  will  probably 
live  to  thank  the  crawling  Russian  bear  for  his  sleep  of 
centuries  at  the  door  of  this  treasure-house,  and  for  his 
ability  to  bluff  the  world  for  three  hundred  years  into 
letting  him  keep  it. 

A  few  diplomatic  pen-strokes  at  Peking  and  St.  Peters- 

land.  Yet  there  exist  Siberian-born  men,  or  Sibiriaks,  of 

energy  and  intelligence  who  have  already  wrought  pio- 

neer work,  sometimes  under  well-nigh  incredible  diffi- 

culties. These  men  will  be  a  factor  in  future  develop- 

ment, and  their  stock  will  endure.  Both  tliey  and  their 

women  possess  a  surprising  ability  to  undergo  cold  and 

the  rigors  of  the  laud  in  which  they  live.  It  is  indeed 
conceivable  that  they  will  liecome  the  nucleus  of  a  state 
that  will  command  the  respect  of  foreign  governments. 
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Curiously,  it  is  not  in  the  cities,  but  in  remote  towns  and 
villages  off  the  lines  of  communication  that  these  men  and 
women  are  more  often  found.  They  do  not  know  their 
own  strength,  and  meantime  their  land  is  torn  apart  with 
strife. 

It  has  been  suggested  that  the  Japanese  might  contem- 
plate a  coloni.7ation  of  the  Ussuri  and  Amur  districts  of 

Siberia.  To  any  one  having  the  slightest  familiarity  with 

the  habits  of  the  Japanese  peasant,  this  suggestion  ap- 
pears in  the  highest  degree  ridiculous.  A  campaign  of 

education  extending  over  at  least  one  generation  would 
be  necessary  in  order  to  teach  the  Japanese  rank  and  file 

to  grow  and  eat  temperate  crops  such  as  wheat,  rye.  buck- 
wheat, potatoes,  and  oatmeal;  and  to  raise  cattle  and 

sheep.  The  great  handicap  to  the  Japanese  government 
today  in  finding  an  outlet  for  the  congested  population  of 
south  and  central  Japan  is  rice.  Rice  is  grown  and  is 

eaten.  The  Japanese  will  go  where  he  can  grow  rice,  and 
where  he  can  catch  fish,  but  not  where  he  has  to  endure 

the  cold  of,  say,  "Winnipeg,  or  has  to  labor  in  the  wheat 
field,  or  in  punching  cattle.  If  he  would  willingly  lead 
the  life  of  a  temperate  or  rigorous  climate,  even  such  as 
the  north  of  Scotland  affords,  there  is  plenty  of  room  for 
the  congested  Japanese  peasantry  in  Korea,  in  Hokkaido, 
or  in  Sakhalin.  Any  number  of  examples  could  be  cited  in 
proof  of  the  above  statements.  As  a  matter  of  fact,  it 

would  be  a  most  excellent  thing,  and  would  aid  in  the  sup- 
port and  feeding  of  millions  of  people,  if  the  Japanese 

could  be  induced  to  populate  the  great  wheat-lands  of  the 
Ussuri  and  Zeya,  to  take  the  place  of  the  slothful  and  in- 

competent south  Russian  peasant  immigrants  who  now 
raise  indifferent  crops  in  those  valleys.  The  peasants 
would  be  more  than  willing  to  sell  out  to  them  as  they 
now  sell  out  to  the  Chinese.  Here  would  be  a  suggestion 
for  the  solution  of  the  Japanese  immigration  problem,  so 
thoroughly  discussed  in  western  America.  But  the  de- 

sirable state  of  affairs  above  outlined  is  not  likely  to  be 
realized. 

It  is  even  difficult  to  get  the  Chinese,  far  more  adapt- 
able to  new  conditions,  to  farm  the  wheat  areas  of  north- 

em  Manchuria  ad.iacent  to  the  Sungari  river.  An  Amer- 

ican farm  expert  has  been  in  Harbin  for  several  years 

trj'ing  to  induce  such  colonization,  but  with  poor  success. 
Neither  of  these  races  inclines  to  a  meat  and  fat  diet,  and 
without  .such  it  is  impossible  to  support  the  cold. 

Yes,  you  will  say,  all  this  is  very  interesting,  but  where 
are  we  getting?  We  are  getting  to  this:  That  as  it  was 
the  Norse  stock  which  in  the  old  days  brought  order  out 

of  chaos  among  the  Scythians,  from  Moscow  to  Byzan- 
tium, it  will  probably  be  the  Norse  descendants — rather 

than  the  Slav.  Mongol,  or  JIalay  descendants — who  will 

bring  enonomic  order  and  development  in  Eastern  Si- 
beria. The  ideal  government  for  such  a  region  is  such  an 

one  as  is  administered  in  western  Canada,  with  a  mini- 
mum of  physical  and  a  maximum  of  moral  force.  As  it 

is  not  easy  to  get  up  flag-waving  enthusiasm  concerning 
a  country  in  which  there  is  less  than  nno-half  an  inhabi- 

tant tn  the  square  mile,  it  matters  little  by  what  nation 
the  government  is  administered,  so  long  as  the  individual 
is   allowed   to   pursue   his  vocation   with    a   reasonable 

amount  of  safety  for  his  undiTtakincr.  It  also  matters 

not  at  all  what  nationality  shall  predominate  among  the 
miners,  farmers,  timber-men,  and  fisher-men  of  Eastern 
Siberia  so  long  as  they  are  actuated  by  individual  in- 

centive, as  has  been  the  case  in  northern  Canada  and 
Alaska.  Russia  tried  to  dominate  the  Pacific  littoral  by 
village  communes  interspersed  with  barracks,  and  made 
one  of  the  most  signal  failures  in  history.  Now  after 
three  centuries  north-eastern  Asia  has  baffled  her,  and 

remains  as  inscrutable  as  in  the  days  of  Ghengis  Khan. 

The  conquest  of  this  last  great  treasure-house  of  the 

earth's  surface  will  consume  years,  possibly  generations. 
It  will  be  effected  by  the  tools  of  industry,  not  by  the 
sword.  ^    -rrr    T^ 

L.    W.    PURIXGTO.N". 

On  Board  S.  S.  'Tyndareus'.  November  27.  1921. 

Conditions  in  Russia 

The  Editor : 

Sir — It  was  with  very  great  interest  that  I  read  the 
correspondence  you  published  in  your  issue  of  November 
12  with  reference  to  the  negotiations  which  have  recently 

taken  place  between  the  Russo-Asiatic  Consolidated  and 
the  Soviet  government  of  Russia.  All  of  us  who  have 
lived  in  Russia  and  have  got  to  know  and  understand  the 
people  of  that  immense  country  must  have  the  deepest 
sorrow  and  sympathy  for  the  millions  who  are  suffering 
for  the  sake  of  a  few  idealists  and  followers  of  men  like 

Marx  and  Lenin.  Mr.  Urquhart  in  his  letters  to  the 
shareholders  and  to  Krassin  clearly  defines  the  reasons 

why  it  is  impossible  to  resume  operations  under  a  govern- 
ment that  rules  with  such  tyranny. 

I,  myself,  am  an  old  employee  of  the  above-mentioned 
company,  was  in  charge  of  the  Ekibastus  mine  until 

November  1919,  when  the  Bolsheviks  re-captured  Omsk 
and  it  was  necessary  to  get  out.  In  January  of  1920  I 

was  captured,  along  with  the  British  and  American  rail- 
way engineers  who  had  been  operating  with  the  Kolchak 

government  at  Kra.snayarsk,  between  Omsk  and  Irkutsk. 
After  suffering  severe  hardships,  and  when  the  last  of  our 
personal  belongings  and  clothing  that  could  be  spared 
had  been  sold  or  exchanged  for  food,  we  were  compelled 
by  hunger  to  register  with  the  committee  that  had  been 
formed  for  the  purpose  of  reorganizing  labor.  By  a 
decree  issued  by  Lenin  in  January  1920  anybody  who  had 
not  registered  with  tliis  Central  Committee  of  the  Peoples 

Welfare  was  liable  to  be  shot  without  trial.  After  regis- 
tration, one  option  was  given  either  to  work  where  the 

Committee  decided  to  send  you,  or  enlist  in  the  Third 
International.  1  myself  was  referred  to  the  Mining  De- 

partment and  given  employment  under  the  Geological 
Department,  the  president  of  which  was  a  Russian  of  the 
old  regime  and  a  member  of  the  Geological  Academy  of 
Petrograd.  and  who  like  myself  had  been  compelled  to 
join  or  starve.  I  spent  an  idle  time  drawing  my  daily 

food-allowance  and  doles  in  cash  w-henever  I  applied.  I 
was  unable  to  leave  the  town,  otherwise  I  had  absolute 

freedom,  until  one  night  about  11  p.m.  I  was  rudel.v 
awakened  l)y  the  most  villainous  looking  individuiil    in 
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civilian  dress  accompanied  by  three  armed  soldiers  and 
ordered  to  go  with  them.  By  instinct  1  recognized  them 
as  members  of  the  dreaded  Cherka ;  I  was  treated  most 

brutally,  scarcely  being  allowed  to  get  into  the  few  scanty 
clothes  I  possessed.  At  their  headquarters  I  was  stripped 

of  everything  while  my  clothing  was  searched;  not  find- 
ing anything,  however,  and  being  able  to  give  an  account 

as  to  how  I  came  to  be  in  the  town  (they  knew  I  had  been 

at  Ekibastus),  I  was  turned  out  into  the  street.  The  next 

day  many  members  of  what  might  be  termed  the  pro- 
fessional committees  were  missing,  including  the  presi- 

dent of  my  Department.  I  applied  to  the  Central  Com- 
mittee to  act  on  his  behalf  but  was  informed  that  they 

had  no  power  to  act  in  any  matters  concerning  the 
Cherka.  I  was  arrested  on  two  more  occasions,  but  each 

time,  after  being  insulted,  was  liberated,  the  fact  that  I 
was  a  Britisher  and  a  foreigner  probably  helping  me. 
Many  mining  men  I  met  would  suddenly  be  missing ;  in 
some  cases  they  would  turn  up,  but  many  of  them  were 
never  heard  of  again,  some  being  murdered,  while  others 

were  sent  away  to  other  places  where,  for  political  rea- 
sons, they  were  considered  less  dangerous. 

After  living  in  this  atmosphere  of  uncertainty  I  was 
ordered  by  the  Central  Mining  Committee  to  go  to  a  place 
called  Archinsk  to  make  a  report  on  some  coal  outcrops. 
All  the  Committee  could  do  for  me  was  to  give  me  a 
document  as  to  my  errand  requesting  the  commandant 
of  the  town  to  give  a  pass  to  leave,  while  he  in  turn  gave 
me  a  chit  to  ihe  commandant  of  the  station  asking  him  to 
allow  me  a  place  on  the  first  train  leaving  for  the  west. 
After  a  great  deal  of  trouble  I  managed  on  the  third  day 
to  see  the  station  commandant,  who  said  that  he  could  not 

tell  me  when  a  train  would  be  leaving,  it  might  be  to- 
morrow, it  might  be  next  day,  next  week,  or  most  likely 

next  month ;  in  any  case  I  would  have  to  arrange  with  24 
others  to  share  a  horse-ear  as  there  was  no  other  available 

space.  AU  the  other  rolling-stock  was  requistioned  for 
transporting  troops  and  foodstuffs  into  Russia,  which 
was  suffering  from  famine  even  then.  I  reported  to  my 
committee,  but  they  were  powerless  to  assist. 

Later,  I  managed  to  get  a  further  document  allowing 

me  to  travel  anywhere  in  Soviet  Russia ;  so,  armed  with 
this,  my  appointment  on  the  Mining  Department,  and 
my  pass  to  leave  the  town,  and  with  the  assistance  of  a 
few  friends  I  had  made  of  the  Bolsheviks  themselves,  in 

June  of  the  same  year  I  slipped  across  the  Japanese  lines 
at  Chita  getting  back  to  England  by  way  of  China  and 
the  United  States. 

Apparently,  after  reading  Mr.  Urquhart's  letters  and 
noting  the  reasons  he  gives  for  the  decision  adopted  by 
his  company,  the  conditions  under  which  one  is  able  to 
work  have  not  altered  since  the  time  I  was  there,  and  as 
long  as  such  a  government,  which  encourages  murdering, 
looting,  nationalization  of  property,  amid  the  most  appal- 
ing  chaos,  exists,  it  is  just  as  well  to  keep  out  of  the 
country. 

When  I  look  back  on  the  prosperous  days  in  Russia, 
especially  the  years  1911  to  1914,  and  its  rapid  down- 

fall, commencing  about  1916  until  the  present  day,  leav- 
ing millions  to  die  of  famine  and  disease,  I  can  only  say 

that  the  conditions  are  like  a  nightmare  to  the  privileged 
few  who  have  survived  it  and  got  out  of  the  country.    It 
is  still  a  glorious  country,  however,  and  the  Russian  is  a 
man  I  have  the  greatest  admiration  for,  and  I  think  the 
majority  of  us  who  have  lived  with  them,  are  looking 
forward  to  the  day,  I  hope  in  the  near  future,  when  we 
can  go  back  and  help.  .„     .  „ 

R.  Allison  Purvis. 

La  Salada.  Antioquia,  Colombia,  December  8,  1921. 

Surface-Tension  in  Flotation 
The  Editor: 

Sir — I  wish  to  thank  Mr.  Fahrenwald  for  his  excellent 

discussion  of  surface-tension  in  your  issue  of  November 
5.    The  matter  is  elusive. 

Referring  to  Gibbs'  equation,  V  ̂   kt^c'  ̂ ^^^^e  U  is 
the  concentration  at  the  surface  of  the  solution,  c  is  the 

concentration  in  the  bulk  of  the  solution,  s  is  the  sur- 
face-tension, T  is  the  absolute  temperature,  and  R  is  the 

usual  gas  constant,  it  is  of  interest  to  note  that  the  deri- 
vation of  this  equation  is  postulated  on,  first,  an  iso- 

thermal cycle,  and  second,  on  the  law  of  osmotic  pressure 

of  Van't  Hoff.  It  is  well  known  that  colloidal  solutions 
do  not  give  co-ordinate  data  for  pres,sure  and  concentra- 

tion from  which  the  molecular  weight  of  the  dispersed 
substance  or  phase  may  be  calculated.  And  although 
one  may  calculate  molecular  weights  from  measurements 

of  surface-tension  and  concentration  by  means  of  Gibbs' 
equation,  yet  such  molecular  weights  are  probably  errone- 

ous in  the  case  of  colloids.  This,  I  believe,  was  done  for 
gelatine,  and  a  molecular  weight  of  about  6000  deduced, 
which  figure  has  been  used  for  several  decades. 
Many  substances  foim  disperse  phases  in  suitable 

mediums.  As  a  rule  the  surface-tension  of  the  dispersing 
medium  is  lowered.  However,  measurements  by  Hatschek 
of  the  surface-tension  of  a  number  of  colloidal  solutions 

gave  results  at  variance  with  values  calculated  from 

Gibbs'  equation.  Gum  arable  gives  a  higher  value  to  the 
surface-tension  of  the  dispersing  medium  than  the  latter 

alone  possesses.  Gibbs'  equation  may  be  said  to  state  the 

facts  in  a  qualitative  manner  only.  "If  we 'designate  the 
change  in  concentration  of  a  surface  as  adsorption,  and 

as  positive  when  U  is  positive,  as  negative  when  U  is 
negative,  then  it  may  be  said  that  a  dissolved  substance 

is  adsorbed  positively  when  it  lowers  the  surface-tension, 
and  is  adsorbed  negatively  when  it  raises  the  surface- 

tension."  Freundlich  also  states  ('Kapillarchemie',  p. 
60)  that  most  inorganic  salts  raise  the  surface-tension  of 
water:  sulphates  and  carbonates  raise  it  more  tlian  do 
chlorides  and  nitrates. 

Mr.  Fahrenwald  asks  for  an  explanation  for  the  fact 

of  higher  values  of  dynamic  surface-tension  than  the  cor- 
responding static  values,  and  also  for  values  higher  than 

those  for  water,  for  a  0.025%  solution  of  sodium  oleate. 

Possibly,  at  such  low  concentrations,  the  sodium  oh>ate  is' partly  dissociated;  and  what  is  measured,  in  part,  is  the 
surface-tension  of  a  very  dilute  solution  of  sodium  hy- 
droxide. 

The  value  of  equations  for  expressing  the  results  of  in- 
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vestipations  on  surface-tension  and  adsorption  phenom- 
ena is  i-onsidoralile.  Perhaps  the  best  that  can  be  hoped 

at  present  are  purely  empiri<'al  equations.  The  results  of 
calcuhitions  of  suitable  constants  for  some  such  equation 

for  st'veral  of  tlie  eoninioiily  used  flotation-oil  emulsions 
sliould  lie  interest incr  and  valuable. 

A.  C.  Halferdahl. 

Anyox,  Hritish  Columbia,  December  8,  1921. 

Indicative  Plants 

The  Editor: 

Sir — In  the  past  year  a  great  deal  has  been  written 
about  plants  as  being  indicators  of  mineral  deposits.  The 
idea  seems  to  be  that  the  difference  in  plants,  in  different 

soils,  is  due  principally  to  a  chemical  difference.  With- 
out questioning  that  a  chemical  difference  has  some  in- 

fluence, I  would  like  to  call  attention  to  a  few  points  that 
seem  to  show  that  the  character  of  a  plant  growing  in  a 
certain  soil  can  be  explained,  in  most  cases,  just  as  well 
by  physical  difference  as  by  chemical. 

A  few  miles  north  of  Prescott,  Arizona,  there  are  a 

number  of  low  gravel  hills  with  a  great  deal  of  oak-brush 
growing  on  them.  The  brush  is  not  distributed  regidarly, 
but  in  such  a  manner  as  to  suggest  that  certain  parts  are 

more  favorable  to  its  growth  than  other  parts.  An  ex- 
amination shows  that  the  bnish  grows  best  where  the  soil 

is  the  rockiest,  principally  on  the  steep  slopes,  where 
erosion  has  caused  a  collection  of  coarse  material.  The 

explanation  is,  I  believe,  that  the  coai*se  material  causes 
a  concentration  and  such  a  distribution  of  moisture  that 

it  is  made  available  to  the  peculiar  root-structure  of  the 
oak-brush.  The  roots  of  the  brush  are  not  adapted  to  ex- 

tracting moisture  and  nourishment  from  a  fine-grained 
soil.  On  the  gentler  slopes  of  these  same  hills,  where  the 
finer  material  from  the  steeper  slopes  has  been  dpositcd, 
grass  grows  best,  and  the  brusli  not  at  all.  The  grass, 

with  its  numerous  hair-like  roots,  is  best  suited  to  ex- 
tracting moisture  and  nourishment  from  this  finer- 

grained  soil. 

In  Williamson  valley,  25  miles  from  Prescott,  there  is 
a  limestone  formation  alternating  with  clay.  Cedar 
grows  abundantly  in  this  limestone,  but  not  at  all  in  the 
clay.  What  moi.sture  enters  the  limestone  is  concentrated 

in  the  cracks,  where  the  root-structure  of  the  cedar  is 
better  suited  to  extracting  it  than  that  of  almost  any 
other  plant.  The  moisture  in  the  clay  is  dis.seminated. 

and  nothing  but  a  root-structure  like  that  of  a  grass  or  a 
weed  can  extract  it  well. 

Prescott  is  situated  partly  in  a  granite  and  partly  on 

gravel.  The  pinc-treo  grows  in  the  granite,  but  not  at 
all  in  the  gravel.  Tho  growth  of  pine  ends  abruptly  with 
the  gravel.  The  roots  of  the  pine  are  suited  to  extracting 
the  moisture  concentrated  in  the  cracks  of  the  granite, 
but  are  not  suited  to  extracting  the  disseminated  moisture 
of  the  gravel. 

Some  lime  ago  a  man  told  me  that  liis  father  had  one 

of  the  roikie.'it  farms  in  the  State  of  Michigan,  and  raised 
some  of  the  biggest  crops.    His  explanation  was  that  the 

gradual  decomposition  of  the  rocks  kept  up  the  supply  of 

plant-food.  I  think  the  correct  explanation  is  that  the 
rocks  make  a  soil  suitable  for  the  roots  of  the  things 

planted  in  it,  so  that  the  plants  can  extract  more  moisture 
and  nourishment.  One  can  see  a  good  example  of  this  on 
the  rocky  nialapai  mcsa.s,  wliere  grama  and  other  grasses 
grow  abundantly. 

My  conclusion  is  that  the  kind  of  plant  that  a  certain 
soil  will  best  support  is  determined  to  a  great  extent  by 

the  root-structure  of  the  plant.  It  can  be  seen  that  a  de- 
posit of  mineral  having  a  different  soil-structure  from 

that  of  the  surrounding  country  will  favor  the  growth  of 

a  different  kind  of  plant  life,  and  would  give  the  im- 
pression that  the  difference  was  due  to  chemical  differ- 

ences. 
William  Crocker. 

Prescott,  Arizona,  January  1. 

The  California  Rand  Silver  Mine 

Tlie  Editor: 

Sir — I  note  that  in  the  excellent  article  under  the  above 

heading,  Mr.  Arthur  B.  Parsons  suggests  the  use  of  chlo- 
ridizing  volatilization  methods  for  the  purpose  of  treating 
the  concentrate  in  order  to  produce  bullion  and  thereby 
reduce  the  great  losses  caused  by  shipping  the  concentrate 
to  a  smelter.  I  presume  that  tests  have  been  made  by  the 
volatilization  method  on  the  concentrate  and  that  results 

worthy  of  consideration  were  realized. 
Chloridizing  volatilization  would  produce  fetter  results 

on  the  raw  ore  than  on  the  concentrate,  why  therefore 
precede  chloridizing  volatilization  by  a  more  costly  and 
less  efficient  process  when  chloridizing  volatilization  alone 
is  probably  able  to  accomplish  at  least  the  same  result  as 
the  two  processes  at  less  cost  ? 

According  to  the  article,  the  economic  realization  of 
75.8%  on  $30  ore  by  straight  flotation  at  a  cost  of  $1.61 

per  ton  for  milling  and  $1.68  for  water  the  net  realiza- 
tion would  be  $19.45  per  ton  of  ore,  with  no  deductions 

for  loss  of  concentrate  in  transit  nor  for  the  cost  of  sack- 

ing. In  order  to  produce  the  same  net  realization  b.y  chlo- 
ridizing volatilization  methods,  which  would  probably 

cost  less  than  $2  per  ton  of  ore,  it  would  be  necessary  only 
to  realize  a  metallurgical  recovery  amounting  to  71.5%  of 
the  value  in  the  raw  ore. 

A  100-ton  cldoridizing  volatilization  plant  using  my 
processes  and  devices,  including  tlie  grinding  equipment, 

would  cost  less  to  install  and  operate  than  the  flotation 
plant.  The  cost  of  water  alone  in  the  milling-plant  wmdd 
probably  be  more  than  the  operating  cost  of  the  volatiliza- 

tion plant.  The  sulphur  in  the  ore  would  replace  fuel  to 
sucli  an  extent  that  probably  less  than  5  gal.  of  fuel-oil 
per  ton  of  ore  would  be  suificient.  That  type  of  ore 
would  treat  much  more  satisfactorily  in  a  large  furnace 

than  mufllc-tests  would  indicate.  I  would  anticipate  low 

extractions  from  muffle-tests,  but  extractions  of  95%  or 
over  in  a  suitable  furnace  would  not  be  beyond  the  possi- 

bilities of  practice. 
Harai  R.  Layng. 

San  Francisco,  January  7. 
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Magnetic    Prospecting 
By  Walter  S.  Weeks 

The  utility  of  magnetic  instruments  for  detecting  and 
detenniuing  the  position  of  deposits  of  mineral  beneath 

the  surface  of  the  earth  has  long  been  recognized.  How- 
ever, the  details  of  the  construction  of  these  instruments 

and  the  technique  of  using  them  are  probably  known  to 

few  engineers  in  this  country;  accordingly,  I  hope  that 
I  may  be  pardoned  if  I  attack  the  subject  in  an  ele- 

mentary way. 

For  the  purpose  of  exposition  I  shall  confine  the  dis- 
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Fig.  1 

cussion  to  measurements  in  the  northern  hemisphere.  I 
shall  also  assume  that  the  poles  of  the  needles  of  all  in- 

struments are  of  unit  strength.  The  lines  of  force  of  the 

earth's  magnetic  field  point  in  the  horizontal  plane 
toward  the  magnetic  pole,  and  they  dip  slightly  down- 

ward. The  magnetic  force  may  be  divided  into  a  hori- 
zontal and  a  vertical  component. 

If  we  have  a  magnetic  lode  buried  in  the  earth,  the 

upper  part  usually  becomes  a  south  pole,  that  is,  it  at- 

tracts the  north-seeking  end  of  a  compass-needle.     The 

Lode 

Hi  is  maximum 
Fig.  2 

attraction  of  the  lode  at  any  point  may  be  resolved  into  a 
horizontal  and  a  vertical  component. 

Fig.  1  shows  a  pole  beneath  the  surface  of  the  earth. 

If  a  magnetic  north  pole  is  placed  at  a^,  the  attraction  of 
the  two  poles  for  each  other  acts  along  the  line  d  and  the 
actual  force  is  equal  to  the  product  of  tlie  pole-strengths 
divided  by  the  square  of  the  distance  between  them. 

Let  us  adopt  the  following  nomenclature: 

H  =the   horizontal  component  of  the   earth's  mag- 
netism at  any  point. 

V  =the  vertical  component  of  the  earth's  magnetism 
at  any  point, 

fl^i  =  the  horizontal  component  of  the  lode's  magnet- ism at  any  point. 

Fi  =  the  vertical  component  of  the  lode's  magnetism 
at  any  point. 

A  'neutral  field'  is  one  where  only  the  earth's  magnet- 
ism exists,  and  a  'disturbed  field'  is  one  in  which  there  is 

a  magnetic  body. 

At  the  point  a,  (Fig.  1)  the  horizontal  component  of 
the  lode  is  great  in  comparison  with  the  vertical  com- 

ponent. Its  actual  value  may  be  small  because  it  is  so  far 

away.  As  we  approach  a  point  over  the  lode  the  actual 
pull  along  the  diagonal  lines  becomes  greater  because  d 

becomes  less.    At  a  point  a^  over  the  lode  the  pull  along  d 
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becomes  greatest  but  there  is  no  horizontal  component  at 
this  point.  Somewhere  between  a^  and  a^  the  horizontal 
comiDonent  is  maximum. 

The  points  where  Hj  is  maximum  and  the  points  where 

Fig.  4.    dial-compass 

/?!  is  zero  are  called  critical  points.  Their  determination 
gives  us  much  knowledge  of  the  location  of  the  lode.  The 
points  where  H^  is  a  maximum  are  connected  to  form 
wliat  is  called  a  maximum  line,  and  the  points  where  77j 
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is  zero  are  connected  to  foi-m  what  is  raWod  the  magnetic 
line.  In  tlie  case  of  a  single  pole  of  limited  area  below 
the  surface,  the  critical  points  would  be  as  in  Fig.  2.  In 
the  case  of  a  vortical  strip  of  magnetic  rock  stretching 

across  the  count n-  the  critical  points  would  be  as  in  Fig. 
3. 

If  the  strip  is  inclined,  the  maximum  line  on  the  side 
toward  which  it  dips  will  be  nearer  the  magnetic  line 

i;^ c:  u 

^ 

flection.  Then,  as  we  continue  to  apjiroach  the  orebody, 
U^  decreases  and  with  it  the  drHectiun,  until  we  are  over 

the  orebody  where  H^  is  zero  and  the  needle  again  points 
magnetic  north. 

A  great  many  surveys  with  the  dial-compass  have  been 
made  in  the  Michigan  iron  region.  A  great  advantage 

inherent  in  tlie  dial-compass  is  that  no  preliminary  sur- 
vey is  necessary.    At  each  station,  true  bearing  may  be 

Sliding  yveight 

Suspension 

Fig.  5 Fig.  7 

than  wiU  the  other  maximum  line.  Relations  have  been 

worked  out  by  which  the  depth  maj'  be  ealeulated  from 
the  position  of  these  lines.  So  it  is  seen  that  the  hori- 

zontal measurements  may  be  of  great  value. 

The  instrument  used  mostly  in  this  country  for  de- 
termining the  critical  points  is  known  as  the  dial-com- 

pass, shown  in  Fig.  4.  It  consists  of  an  ordinary  com- 
pass on  which  a  sun-dial  is  superimposed. 

The  dial  is  set  up  to  read  the  apparent  time.     The 

P^IG.  6.     DIP-NEEDLE 

plane  of  the  gnomon  is  then  in  the  true  north-south  plane. 
If  we  know  the  declination  of  the  compass,  we  know  the 
direction  of  magnetic  north.  If  the  compa.ss  does  not 
point  to  magnetic  north,  we  know  tliat  some  otlier  force 
is  acting  on  it. 

In  Fig.  5,  let  X  be  a  magnetic  pole  below  the  surface 

and  let  us  approach  it  with  the  dial-compa.ss  from  tlie 

east.  "When  we  are  so  far  away  that  the  orebody  does  not 
afifect  it,  the  needle  points  to  magnetic  north.  As  we  ap- 

proach the  orebody  the  needle  takes  its  position  in  the 
resultant  of  //,  and  77  as  shown  in  the  figure.  At  the 

point  where  77,  is  a  maximum  we  get  the  maximum  de- 

determined  from  the  sun-dial,  and  a  good  woodsman  can 
carry  and  pace  the  line.  With  this  instrument  rapid 
work  can  be  done  in  rough  country. 

An  instrument  called  the  dip-needle  or  dip-compass  is 
used  in  connection  with  the  dial-compass ;  one  is  shown 
in  Fig.  6.  The  needle  is  pivoted  at  the  centre  of  gravity, 
and  it  should  have  a  sliding  weight  on  the  south  end. 
When  a  reading  is  taken  the  needle  is  always  held  .so  tliat 
it  revolves  in  a  i)lane  that  is  parallel  to  the  horizontal 

magnetic  flux  at  the  point.  The  needle  of  the  dial-com- 
pass shows  the  direction  of  this  flux,  so  the  dip-needle  is 

held  parallel  to  the  dial-compass  needle.     Before  using 

Fig.  8.    thal^n-tiberg  magnetometer 

in  a  disturbed  field,  the  compass  is  held  in  a  neutral  field, 

and  the  vertical  component  of  the  earth's  magnetism  is 
balanced  by  the  weight  so  that  the  needle  is  horizontal. 

In  a  disturbed  field  its  position  is  determined  i)y  sev- 
eral forces.  The  forces  acting  on  it  are  the  resultant  of 

77  and  H^,  whii'h  we  may  call  77r.  and  F,  the  vertical  pidl 
of  the  lode;  Y  also  acts  on  it  but  is  counteracted  by  the 

weight.  The  position  of  the  needle  will  be  determined  by 
the  resultant  of  77r  and  Fj  (see  Fig.  7).  When  we  are 
very  near  the  lode,  \\  is  large  and  77^  is  small,  so  the 
needle  dips  steeply.  Theoretically  it  could  never  stand 
exactly  vertically  unless  77r  was  equal  to  zero.     If  the 

I 
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dip-needle  were  turned  at  rig:ht  angles  to  the  compass- 

needle,  the  influence  of  all  horizontal  forces  would  be  re- 

moved and  the  needle  would  stand  vertically  at  all  sta- 

tions. This  is  important  to  remember  in  comparing  the 

dip-needle  with  the  inclinator  on  the  magnetometer. 
In  the  Thalen-Tiberg  magnetometer  we  have  in  reality 

two  separate  instruments:  the  magnetometer  of  Thaleu 

which  is  used  for  the  measurement  of  horizontal  intensi- 
ties, and  the  inclinator  of  Tiberg  for  the  measurement  of 

H 

F'
 

Needle 

Fig.  9.    magnetometer  in  a  neutral  field 

component  of  the  repelling  force  of  the  magnet  at  right 
angles  to  the  needle. 

In  the  neutral  field,  with  the  magnet  out,  the  needle 

takes  the  position  a  b,  which  is  a  north-south  line.  After 
the  magnet  is  placed  in  the  yoke  and  the  arm  is  placed 
at  right  angles  to  the  needle,  the  needle  takes  the  posi- 

tion a  c,  which  is  the  resultant  of  F  and  H.  Now,  when 
the  magnet  is  removed  the  needle  swings  back  to  o  6 
through  the  angle  a„. 

F^H sin  ao 

Let  us  now  take  the  instrument  into  a  disturbed  tield 

Fig.  11.    tibekg  inclinator 

vertical  intensities.  These  two  instruments  should  not  be 
confused. 

Let  us  consider  first  the  measurement  of  horizontal 

intensities.  The  instrument  set  up  for  measuring  hori- 
zontal intensities  is  shown  in  Fig.  8.  In  this  we  have  no 

datum-line  such  as  is  supplied  by  the  dial-compass,  but 
a  fixed  force  is  introduced  instead.  We  see  that  the  in- 

strument consists  of  a  compass  mounted  on  a  leveling 
attachment,  and  an  arm  on  which  is  a  sliding  yoke  for 
holding  a  small  magnet. 

The  instrument  is  first  taken  into  a  neutral  field.  If 

the  magnet  is  not  in  the  yoke  the  needle  points  north. 

Needle 

Fig.  10.    magnetometer  in  a  disturbed  field 

The  magnet  is  inserted;  it  repels  the  north  end  of  the 
needle  and  attracts  the  south.  Only  the  north  end  need 

he  considered  in  this  discussion.  The  arm  and  compass- 
box  are  now  turned  until  the  arm  is  at  right  angles  to 
the  needle.  The  magnet  is  removed  and  the  needle 

swings  back  into  the  north  and  south  plane.  The  angle 

through  which  the  needle  swings  may  be  made  any  de- 
sired angle  by  moving  the  yoke  on  the  arm.  It  is  usually 

adjusted  so  that  the  needle  swings  about  30°.  This  angle 
is  called  the  neutral  angle.  The  forces  acting  on  the 
north  end  of  the  needle  are  shown  in  Fig.  9.    F  is  the 

v.-ithout  moving  the  yoke.  The  forces  are  shown  in  Fig. 
10.  The  needle  with  the  magnet  out  will  take  the  posi- 

tion a  b,  which  is  the  resultant  of  H  and  H^.  The  mag- 
net is  now  placed  in  the  yoke  and  the  arm  is  placed  at 

right  angles  to  the  needle.  The  needle  now  takes  the 

position  a  c,  which  is  the  resultant  of  Hr  and  F.  When 
the  magnet  is  removed  the  needle  swings  back  to  a  h. 

F  =  H^  sin  a 

.  • .     H  sin  ao  =  Hr  sin  a H  sin  ao 

sin  a  =   This  is  the  formula  that  forms  the  basis  for  the  dis- 
cussion of  the  instrument;  the  method  of  operation  is 

known  as  the  sine  method. 

Sliding  weight ^  coun  f enacting 

^Suspension 
Eccentric  weighit^ 

Fig.  12.    tiberg  inclinator  in  a  disturbed  field 

Another  method  of  using  the  instrument,  called  the 
tangent  method,  is  not  exact. 

With  this  instrument  we  are  able  to  find  the  points 

where  Hi  is  maximum  and  where  it  is  zero.  These,  as 

we  have  said,  are  the  critical  points,  so  the  magnet- 
ometer and  the  dial-compass  accomplish  the  same  result 

in  a  different  manner.  The  magnetometer  is  not  well 

adapted  for  use  in  rough  country,  because  a  sun'ey  that 
entails  sighting  is  necessary  to  locate  the  stations.  On 
the  other  hand,  it  has  tlie  advantage  that  it  may  be  used 

on  cloudy  days.     The  instrument  is  sometimes  modified 
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by  tho  addition  of  another  arm,  -nhicli  is  known  as  the 
Dahlblom  'sine-arm'.  This  arm  makes  easier  the  field- 
work  in  the  sine  method. 

Fig.  11  is  a  picture  of  the  Tiberg  inclinator.  This 

ir.strument  is  used  for  measuring  T'„  the  vertical  com- 
ponent of  the  lode.  The  needle  is  pivoted  above  the 

centre  of  gravity  as  shown  in  Fig.  12.  Any  downward 

pull  on  the  needle  is  opposed  by  the  weight  w.  To  elimi- 
nate the  eflfeet  of  the  horizontal  forces,  the  instrument 

is  held  at  right  angles  to  the  needle  of  an  ordinary  com- 
pass. Then,  only  vertical  forces  affect  it.  The  inclinator 

is  first  taken  into  a  neutral  field  and  turned  so  that  the 

plane  of  rotation  is  east  and  west.  Then  only  the  ver- 
tical force  of  the  earth  acts  upon  it  and  the  needle  dips 

slightly.  It  is  brought  to  a  horizontal  position  by  mov- 
ing a  sliding  weight  on  the  south  end  of  the  needle. 

"When  the  instrument  is  held  at  right  angles  to  a 
compass-needle  in  a  disturbed  field,  V  and  F,  pull  the 
needle  down ;  V  is  counteracted  by  the  weight  on  the 
south  end,  and  Vi  is  opposed  by  the  eccentric  weight ; 
so  if  we  know  the  constant  of  the  instrument  we  can 

actually  measure  the  vertical  pull  of  the  lode. 

In  the  Thalen-Tiberg  combined  magnetometer  we  have 
two  instruments:  the  magnetometer  of  Thalen  and  the 
inclinator  of  Tiberg.  The  same  needle  serves  for  both. 

The  compass-box  is  mounted  ou  bearings  so  that  it  may 
be  tipped  vertically  when  used  as  an  inclinator. 

To  take  a  reading,  the  compass-box  is  placed  hori- 
zontal and  the  arm  is  placed  at  right  angles  to  the 

needle.  Then  when  the  compass-box  is  tipped  to  make 
the  inclinator.  the  effect  of  all  horizontal  forces  has  been 

eliminatetl.  The  magnet  on  the  yoke,  of  course,  has 

nothing  to  do  with  this  instrument  and  it  should  be  re- 
moved. 

There  is  another  magnetometer  known  as  the  Dahl- 
blom pocket-magnetometer,  which  can  be  used  for  meas- 
uring both  horizontal  and  vertical  intensities.  Tlie  mag- 

netic forces  are  opposed  by  a  small  spiral  spring  instead 

of  by  a  magnet  or  eccentric  weight.  Still  another  in- 
strument, the  Thompson-Thalen  magnetometer,  is  adapt- 

ed only  to  the  measurement  of  vertical  forces;  it  docs 
the  same  work  as  the  inclinator.  In  this  instrument,  as 
in  the  Tiberg  inclinator.  the  needle  is  pivoted  above  the 
centre  of  gravity.  A  small  magnet  is  placed  lielow  the 
needle.  This  small  magnet  may  be  raised  and  lowered 
by  a  screw.  Its  position  may  be  read  on  a  scale  at  the 
top  of  the  screw.  The  instrument  is  first  set  up  in  a 
neutral  field  with  the  plane  of  rotation  of  the  needle 

perpend if'ular  to  the  flux  at  that  point.  The  magnet  is 
moved  till  the  needle  is  horizontal. 

It  is  set  up  in  the  disturbed  field  in  the  same  way. 
The  needle  is  again  made  horizontal  with  the  magnet, 
but.  as  the  vertical  component  of  the  lode  is  now  acting, 
the  position  of  the  magnet  will  be  different.  Its  position 
may  be  read  on  the  scale.  If  the  constants  of  the  in- 

struments are  known.  F,  may  be  determined. 

In  the  'Mining  and  Scientific  Press'  of  September  24, 
1921,  Mr.  Arthur  Gibson  discussed  the  application  of 
magnetic   mea.surements   to    the   detection    of   magnetic 

minerals  in  placer  deposits.  I  am  inclined  to  believe 
that  some  of  his  statements  are  misleading.  He  sayst 

"The  old  method  of  reading  the  angle  of  variation,  de- 
viation, or  deflection  in  the  liorizontal  plane,  aJid  the 

angle  of  inclination  or  dip  in  the  vertical  plane  of  the 
magnetic  needle  by  degrees  and  fractions  thereof,  has 
been  discarded,  and  a  compensating  or  deflecting  magnet 
has  been  introduced  whereby  much  closer  and  more 

accurate  readings  are  obtained". 
It  would  seem  that  the  deflecting  magnet  of  the 

Thalen-Thompsou  magnetometer  is  confused  with  the 
yoke-magnet  of  the  Thalen-Tiberg  magnetometer.  In 
the  Thalen-Tiberg  magnetometer  shown  in  Fig.  8  alt 
angles  are  read  in  degrees  and  fiactions  thereof. 

When  the  sine-arm  is  used  on  this  instrument,  the 

angle  a  is  held  constant  and  the  yoke-magnet  is  moved. 
The  scale  reads  to  millimetres.  No  greater  accuracy  is. 

claimed  for  this  method,  but  the  field-work  is  dimin- 
ished. The  sine-arm  has  nothing  to  do  with  the  vertical 

measurements,  for  these  are  taken  with  the  Tiberg  in- 
clinator by  the  metliod  described,  and  the  angle  is  meas- 

ured in  degrees.  So  IVIr.  Gibson's  statement  applies  only 
to  the  Thompsoii-Thaleu  instrument. 

Mr.  Gibson  further  states :  ' '  The  horizontal  measure- 
ments are  of  minor  iniiwrtanee,  but  the  vertical  measure- 
ments furnish  data  from  which  valuable  charts  are 

platted  .  .  .  "  This  has  not  proved  true  in  this  coun- 
try. The  determination  of  the  critical  points  of  hori- 
zontal intensity  has  proved  as  useful  as  the  determina- 

tions of  vertical  intensities.  Moreover,  if  the  horizontal 

mea.surements  are  of  no  value,  why  are  the  instruments^ 
constructed?  An  inclinator  would  be  all  that  is  ueces- sar.v. 

It  is  true  that  where  the  attraction  of  the  orebod.v  is 
very  slight  the  vertical  measurements  may  be  of  more 
importance.  The  nearest  point  to  the  orebody  is  directly 

above  it;  here  there  is  no  horizontal  comjioncnt.  If  we 
were  to  get  far  enough  away  to  have  the  maximum  hori- 

zontal component  the  attraction  would  be  negligible  on 

account  of  tlie  distance.  A  sweeping  statement,  how- 
ever, of  the  uselessness  of  horizontal  measurements, 

should  not  be  made. 

The  firet  picture  in  Mr.  Gibson's  article  shows  a  photo- 
graph of  a  Thalen-Tiberg  magnetometer.  It  is  captioned 

'Thalen-Tiberg  Magnetometer  Provided  with  Tangent 

Arm  for  Reading  Vertical  Intensities'.  The  term  'tan- 
gent' is  meaningless.  The  arm  is  used  either  with  the- 

sine  method  or  with  the  tangent  method.  The  arm,  how- 
ever, has  notliing  to  do  with  vertical  intensities.  In  the 

photograph  which  shows  the  insti-ument  set  up  for  read- 
ing vertical  intensities  it  will  be  noted  that  the  magnet 

is  in  the  yoke.  This,  of  course,  should  be  removed.  Mr. 

Gibson,  I  understand,  has  made  surveys  of  placer  de- 
posits with  the  Thompson-Thalen  instrument.  If  he 

would  discuss  in  detail  his  experience  in  that  field,  I  am 
sure  he  would  make  a  valuable  addition  to  the  subject. 

To  those  who  wish  to  pursue  this  subject  further  I 
suggest  the  following  discussions  in  addition  to  those  re- 

ferred to  by  Mr.  Gibson: 
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'Magnetic  Observations  in  Geological  Mapping',  Henry 
Lloyd  Smyth,  Trans.  A.  I.  M.  E.,  Vol.  XXVI.  Reprinted  in 
U.  S.  G.  S.  Series,  Monograph  XXXVI. 

'Magnetic  Observations  in  Geological  and  Economic  Work' 
(Part  I),  Henry  Lloyd  Smyth,  'Economic  Geology',  Vol.  II. 

'Magnetic  Observations  in  Geological  and  Economic  Work' 
(Part  II),  Henry  Lloyd  Smyth,  'Economic  Geology',  Vol.  III. 

Catalogue  o£  Fr.  J.  Berg,  Stockholm,  Sweden. 

In  this  article  I  have  attempted  to  show  only  what 

measurements  are  useful  in  magnetic  prospecting  and  to 

explain  the  principles  involved  in  the  design  of  the  in- 
struments. The  literature,  to  which  reference  has  been 

made,  is  ample  for  obtaining  a  full  knowledge  of  the 

subject. 

From  some  letters  that  I  have  received  it  seems  neces- 

sary to  point  out  that  the  instruments  are  of  value  only 

in  detecting  minerals  that  are  distinctly  magnetic  and 

only  when  they  are  present  in  considerable  quantity. 

The  dip-compass  is  the  simplest  of  the  instruments  and 

is  the  only  one  that  can  be  used  to  advantage  by  the  non- 
technical prospector.  It  should  be  held  parallel  to  the 

needle  of  an  ordinary  pocket  compass.  It  is  not  essential 

that  the  dial-compass  be  used  with  it.  Manifestly  this  in- 

strument is  not  sufficiently  sensitive  to  detect  'pay- 

streaks  '  unless  they  are  very  close  to  the  surface. 

Poisoning  by  Oxides  of  Nitrogen 

The  maximum  percentages  of  oxides  of  nitrogen  that 

may  be  present  in  mine  air  without  harm  to  the  workmen 

breathing  it  have  not  been  clearly  established,  states  a 

U.  S.  Bureau  of  Mines  bulletin.  Gaseous  products  from 

the  use  of  explosives  not  only  produce  oxides  of  nitrogen 

but  other  harmful  gases,  such  as  carbon  monoxide.  L. 

G.  Irvine  found  that  in  accidents  due  to  the  fumes  of  ex- 

plosives, carbon  monoxide  accounts  for  most  of  the  deaths, 

but  nitrous  fumes  poisoning  may  also  result  and  is  the 

characteristic  form  of  poisoning  in  accidents  due  to  the 

inhalation  of  the  fumes  of  burning  nitroglycerin  ex- 
plosives. Incomplete  burning  or  imperfect  detonation 

causes  carbon  monoxide  and  nitrous  gases ;  the  former  is 

produced  in  dangerous  quantities  after  ordinary  blasting 
operations. 

Nitrous  fumes  are  poisonous  and  of  all  gases  are 

the  most  treacherous.  Haldane  exposed  mice  to  0.05% 

nitric  oxide  gas  for  30  minutes  and  the  mice  were  dead 

in  24  hours.  The  symptoms  were  the  same  whether  nitric 

oxide  or  fumes  of  burning  dynamite  were  used.  E.  A. 

Mann  found  0.026%  in  mine  air  after  blasting.  Air  con- 
taining enough  fumes  to  cause  irritation  in  the  nose  or 

air  passages  is  dangerous.  Irvine  also  states  that  a  cer- 

tain number  of  cases  returned  as  pneumonia  among  un- 
derground workers  are  really  cases  nf  nitrous  fume 

poisoning,  and  the  intensely  irritating  character  of  ni- 
trous fumes  has  suggested  that  the  repeated  inhalation  of 

small  quantities  of  this  gas,  by  maintaining  a  catar- 

rhal condition  of  the  air  passages  and  lungs,  may  be  a 

contributory  factor  in  the  development  of  miners' 
phthisis. 

Mann    says    that    carbon    monoxide    and    oxides    of 

nitrogen  occur  together  because  they  come  from  the  same 

source.  Almost  all  cases  of  gassing,  therefore,  are  to 

some  extent  mixed  poisoning.  In  practice,  however,  the 

symptoms  of  one  or  the  other  of  these  gases  predominates 

sometimes  to  the  exclusion  of  tlie  appearance  of  poisoning 

by  any  other  gas.  Irvine  says  that  in  eases  of  poisoning 

by  oxide  of  nitrogen  fumes  from  explosives  no  symptoms 

may  be  evident  and  no  poison  or  discomfort  be  felt  for  a 

time,  yet  within  12  to  18  hours  after  exposure  the  person 

exposed  to  the  fumes  may  die  from  acute  hemorrhagic 

oedema  of  the  lungs.  Carbon  monoxide  may  contribute 

to  some  extent  to  deaths  from  poisoning  by  oxides  of 

nitrogen  fumes.  The  affinity  of  oxygen  for  nitrogen 

oxide  renders  its  physiological  action  a  difficult  one  to 
study. 

The  progress  of  the  poisoning  is  described  by  Oliver 

as  follows:  During  the  inspiration  of  NO,  there  is  a 

sensation  of  painful  burning  in  the  throat,  which  ceases 

when  the  fits  of  coughing  have  rejected  the  poison 

from  the  lungs.  A  few  hours  afterward,  when  it  would 

seem  as  if  all  symptoms  had  ceased  and  all  fear  of  possi- 
ble complications  had  passed  away,  tlie  individual  who 

has  breathed  the  gas  begins  to  complain  of  severe  com- 
pression of  the  chest  and  of  respiration  being  painful,  he 

becomes  pale,  temperature  elevated,  the  pulse  frequent 

and  small,  and  the  patient  succumbs  without  loss  of  his 

intellectual  functions.  E.  Black  says  that  the  effects  on 

the  air  passages  are  instantaneous  but  the  effect  at  the 

time  is  not  so  great  that  a  man  unaware  of  the  real 

danger  will  endeavor  to  escape  at  once.  On  the  other 

hand  the  effects  that  maj'  develop  a  few  hours  after  ex- 
posure are  serious.  Acute  bronchitis  and  oedema  of  the 

lungs  may  set  in,  ending  rapidly  in  death.  Breathed 

habitually  in  small  quantities  and  in  gi'eat  dilution  it 
produces  severe  chronic  diseases.  In  acute  poisoning,  im- 

mediate dyspnoea,  tightness  of  chest,  coughing,  fainting, 

cyanosis,  diarrhea,  and  collapse  result.  Death  may  occur 

in  40  hours,  though  symptoms  of  slight  poisoning  are  de- 

layed, in  which  case  the  fii-st  symptoms  are  headache,  de- 
sire for  fresh  air,  thirst,  and  then  suddenly  symptoms  of 

an  aggravated  character,  distress  of  breathing,  anxiety 

depicted  on  the  face,  cold  perspiration,  protruding  eye- 
balls, and  spasmodic  coughing  that  is  followed  by vomiting. 

Persons  should  be  removed  from  the  vitiated  atmos- 

phere as  soon  as  possible.  In  the  case  of  oedema  of  the 

lungs,  administer  atropin.  When  oedema  is  absent,  inhal- 

ation of  water  vapor  and  a  little  ammonia  is  recom- 
mended. In  cyanosis,  alkaline  salt  injcetion  should  be 

tried.  Dr.  Seyfert's  observations  show  that  chloroform 
administered  internally  in  solution,  immediately  after 

exposure  to  nitrous  fumes  and  at  short  intervals  there- 
after, is  the  most  efficient  treatment  in  such  cases.  Full 

doses  should  be  given  every  half  hour.  The  bulletin  de- 
scribes a  method  for  determining  small  quantities  of 

oxides  of  nitrogen.  With  a  250-cc.  sample,  as  low  as  10 

parts  of  oxides  of  nitrogen  (other  than  N.O")  per  million 
parts  of  air  can  be  determined  with  an  aceurat-y  of  about 

5  parts  per  million. 
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PANORAMA  OF  DISTRICT  NEAR  OROYA,  PERU 

Hydro -Electric  Power -Plant  at  Oroya,  Peru 
By  A.  W.  Allen 

The  Cerro  de  Pasco  Copper  Corporation's  main  power- 
I>lant  is  situated  at  Oroya,  the  junction  of  the  Cerro  de 

I'aaco  railway  with  the  Ferroearril  Central  del  Peru. 

Oroya  is  at  an  elevation  of  about  12,00U  ft.  above  sea- 
level,  and  is  reached  after  a  picturesque  journey  from  the 

capital,  Lima,  in  about  11  hours.  The  Fcrrocarril  Cen- 
tral -was  built  by  Meiggs,  and  forms  a  striking  example 

of  successful  Andean  railroad  engineering;  the  branch 
line  to  Cerro  do  Pasco  was  built  and  is  being  operated 

by  the  Cerro  de  Pasco  company.  Among  the  streams 
that  have  their  source  in  the  snows  and  glaciers  of  the 
mountains  on  the  Atlantic  side  of  the  high  Andes  is  the 

Vauli  river,  the  latent  power  in  which  has  been  utilized 

by  the  Cerro  de  Pasco  company  for  exteusive  mining, 

milling,  and  smelting  operations  in  various  parts  of 
the  mountainous  regions  of  Peru.  Dams  have  been  built 
to  increase  and  hold  back  the  water  in  the  Morococha 

lakes,  thus  augmenting  the  supply  from  the  Yauli  river 
at  times  when  there  is  a  shortage. 

For  hydraulic  and  other  reasons,  Oroya  was  chosen  as 

the  site  for  the  company's  power-plant.  About  ten  miles 
from  there,  at  Chaplanea,  a  small  reservoir  has  been  con- 

structed that  serves  to  deflect  the  water  from  the  river 
into  a  conduit  of  flume  and  pipe,  which  carries  it  to  a 

large  reservoir  that  is  situated  above  and  not  far  from 

the  power-plant.    The  conduit  traverses  a  rugged  moun- 
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tain  region ;  four  tunnels  had  to  be  cut  through  the  hills ; 
the  major  part  of  the  open  flume  is  lined  with  concrete 

or  rock,  the  remainder  being  built  of  wood.  The  pipe- 
line is  used  to  carry  the  water  across  the  hills  on  each  side 

of  the  Saco  Quebrado  gulch.  The  reservoir  above  the 
power-plant  forms  an  artificial  lake,  which  serves  as  a 

reserve  of  power  in  ease  of  accident  to  the  flume  or  pipe- 
line; from  here  to  the  power-plant  the  water  is  con- 

ducted through  a  steel  pipe,  the  first  section  of  which  is 
62  in.  diameter,  the  lower  portion  being  42  in.  diameter. 
The  pipe  is  about  4700  ft.  long;  at  the  steepest  portion, 
for  a  length  of  about  1500  ft.,  it  is  held  by  anchors  that 

are  attached  to  concrete  'dead-men'.  The  pressure-pipe 
terminates  at  the  bottom  of  the  hill  and  near  the  power- 

house in  a  right-angled  Y,  the  duplicate  branches  of 
which  consist  of  steel  pipe  of  30  in.  diameter,  equipped 

with  gate-valves.  The  water  from  each  of  these  is  again 
divided  into  four  branch  pressure-pipes,  each  of  24  in. 
diameter;  each  of  these  is  again  subdivided  to  supply 

water  to  the  twin  water-wheels  that  drive  the  generators. 
An  ideal  site  has  been  found  for  the  power-house,  which 

is  built  of  reinforced  concrete.  The  electrical  equipment 
is  in  the  form  of  four  main  generator  units,  two  exciter 
sets,  transformers,  and  switchboard.  There  is  a  separate 

installation  of  pumps,  watei'-wheels,  and  motors  to  supply 
oil,  at  pressure,  for  the  governors  of  the  large  water- 
wheels.  The  four  main  generator  units  consist  of  stand- 

ardized equipment.  Each  main  shaft  carries  two  impulse 

water-wheels  that  overhang  beyond  the  bearings.  The 
twin  wheels  in  each  case  are  equipped  with  steel  buckets 
of  special  design  ;  the  rated  capacity  of  eaeli  unit  is  5000 
hp.  at  300  r.p.m.  and  operating  under  a  head  of  700  ft. 
of  water.  Tlie  pressure-main  terminates  in  deflecting 
nozzles  and  needles  of  the  usual  Allis-Chalmers  type, 

which  are  controlled  by  means  of  governors  that  are  oper- 
ated by  oil.    If  necessarv,  the  water  can  be  deflected  en- 

tirely from  the  buckets,  in 
which  case  it  goes  direct  into 
the  tail-race.  The  diameter 
of  the  nozzles  can  be  altered 

to  suit  operating  conditions 
and  load  requirements.  One 

governor  controls  the  two  de- 
flecting nozzles  of  a  single 

ximt,  whereby  speed  is  main- 
tained constant  by  the  pre- 

cise and  automatic  regulation, 
not  of  the  amount  of  water 

that  is  allowed  to  pass  through 

the  nozzles,  but  of  the  amount 

that  impinges  on  the  buckets. 
These  governors  are  extremely 

sensitive  and  have  given  com- 
plete satisfaction.  The  oil 

used,  which  is  maintained  un- 
der a  pressure  that  may  reach 

a  maximum  of  250  lb.  per 

square  inch,  is  supplied  by  one 
of  two  rotary  pumps;  each  of 
these  is  connected  through 

friction-clutches  with  a  water-wheel.  The  opposite  end 
of  each  shaft  is  connected  with  a  35-hp.  motor,  which 
may  be  operated  with  current  obtained  direct  from  the 
main  generators. 

The  four  main  generators  operate  at  300  r.p.m.  and  are 

each  of  3750-kva.  capacity.  The  current  produced  is  of 

the  usual  alternating,  3-phase,  60-cycle  type,  and  is  de- 

TRIPARTITE  STEEL  STANDARDS  KOK   11  Kill- TK.NSK  i.\ 

TRANSMISSION 
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livcred  to  the  transformers  at  a  pressure  of  2o00  volts. 

The  generators  are  excited  by  current  that  is  supplied  by 
one  of  two  exeiter-sets,  driven  by  water-wheels,  or  by 
motors;  these  water-wheels  are  each  of  200-hp.  capacity 
at  900  r.p.m.,  the  water  used  being  tapped  from  two  of 
the  24-in.  pipes  that  lead  to  the  larger  wheels ;  they  are 

eiiuippi'd  with  fixed  nozzles,  the  supply  of  water  to  the 
buckets  and  the  speed  of  the  wheels  being  regulated  by 
means  of  Woodward  governors.  The  auxiliary  motor 
ronneetion  is  on  the  same  shaft  as  the  exciter  and  the 

water-wheel.  The  motors  operate  at  generator  voltage 
(2300)  and  are  available  for  use  in  case  of  accident  or 
the  need  for  repair  to  the  hydraulic  equipment  by  which 
the  exciters  are  usually  operated. 

Nine  transformers,  each  of  1000-kw.  capacity,  are  used 
to  raise  the  pressure  of  tlie  current  from  the  generators  to 

DOUBLE,  OVERHL-NG  WATER-WHEELS,  EACH  74  IN. 
DIAMETER,  5000  HP.  AT  700  FEET 

55.000  volts,  at  which  it  is  carried  by  No.  1  copper  wire 
cables  to  Morococha,  where  there  is  a  large  concentrating 
plant;  to  Cerro  de  Pasco,  where  it  is  used  in  the  mines, 
shops,  and  at  the  new  concentrating  plant ;  to  Fundieion, 
where  it  is  used  to  operate  the  smelter;  and  to  the  coal 
mines  at  Goyllarisquisga  and  Quishuarcancha,  near  Cerro 
lie  Pasco.  The  higli-tension  lines  are  carried  on  tri- 

]iartite  steel  standards  of  light  weight  and  strong  con- 
struction. An  adequate  telephone  system  is  maintained, 

the  wires  being  carried  on  separate  T  standards. 
The  plant  is  a  credit  to  the  designers  as  well  as  to  the 

manufacturers;  I  am  indebted  to  the  AUis-Chalmers 

-Mfg.  Co..  of  Milwaukee,  for  details  of  the  equipment. 

The  character  of  the  ore  at  the  Laloki  and  Dubuna 

mines  of  the  New  Guinea  Copper  company  is  such  that 
it  has  been  found  imi)ossible  to  ship  it  in  a  green  state  on 
account  of  its  liability  to  fire,  the  average  contents  being 

4*%  copper,  2i  dwt.  gold.  10  dwt.  silver.  40%  iron,  40% 
sulphur,  and  5  to  67©  silica.  The  dirortors,  in  their  re- 

port for  the  twelve  months  ended  December  31,  state  that, 
a.s  a  rule,  the  sulphur  and  iron  content.s  in  liasic  ores  sucli 

as  these  are  paid  for  eitlier  by  direct  credits  or  by  very 
low  smelting  charges.  Obviously,  therefore,  tlie  most 
profitable  utilization  of  those  ores  is  by  their  shii)iiient  to 
the  mainland,  there  to  a.ssi.st  in  tlie  economic  smelting  of 

the  silicious  ores  within  the  Commonwealth  of  Australia. 

Erie  Huntley,  chief  technical  officer,  after  a  series  of 
laboratory  experiments,  has  evolved  a  sublimation  process 
which  has  been  tested  with  entirely  satisfactory  results. 
and  which  he  is  confident  will  remove  any  possibility  of 

the  ore  firing  in  the  course  of  transit  to  the  maiidand. 
The  directors  therefore  have  under  consideration  the 

erection  of  the  necessary  equipment  to  give  effect  to  Mr. 

Huntley's  scheme,  and  they  now  propose  to  ship  the  ore 
direct  to  the  mainland  after  treatment,  in  place  of  smelt- 

ing at  Bootless  Inlet.  Four  or  five  months  will  be  needed 

to  erect  the  equipment  necessary  to  deal  with  3000  tons 

of  ore  per  month.  The  company's  railway  from  Bootless 
Inlet  to  the  Dubuna  mine  has  been  completed,  and  a  .ietty 

and  ore-bins,  together  with  all  necessary  accomodation, 
erected  at  Bootless  Inlet.  The  expenditure  involved  has 

been  heavy.  The  board  has  offered  to  transfer  the  rail- 
way line  to  the  Commonwealth  government  on  payment 

of  its  cost  to  the  company,  but  the  government  has  not 

accepted  the  offer.  The  two  mines,  together  with  tram- 
ways, roads,  plant,  maehinery.  and  buildings  ajipear  in 

the  balance  slieet  as  having  cost  £245,842. 

]\IiCA  lias  been  mined  on  a  small  scale  in  Argentina  for 

numy  years,  but  it  is  only  recently  that  the  industry  has 

received  serious  attention  ;  in  the  five  years  in'eeeding  the, 
War,  46  tons  of  mica  were  exported,  of  which  the  largest 
share  went  to  Great  Britain,  the  remainder  being  taken 

by  Germany  and  Austria,  states  a  consular  report.  In 
1919  the  exportation  had  increased  to  145  tons,  of  which 
the  United  States  took  more  than  half.  The  mica  ex- 

ported is  muscovite.  from  the  pegmatites  of  the  sierras  of 
Cordoba  and  San  Luis,  occurring  throughout  the  extent 
of  the  Cordoba  hills  and  northward  through  the  provinces 
of  Catamarca.  La  Rioja.  Tucuraaii.  and  the  territory  of 
Los  Andes.  All  of  the  mining  is  done  on  a  small  scale  by 
individuals  with  little  or  no  capital,  and  the  mica  is  sold 
t<3  factories  or  dealers  in  Buenos  Aires.  The  chief  local 
u.se  is  in  the  manufacture  of  electrical  heaters,  although 
one  small  factory  in  Buenos  Aires  selects  and  cuts  mica 

for  phonograph  discs  and  other  uses.  There  are.  how- 
ever, no  figures  available  on  the  production  of  mica  for 

domestic  consumption.  According  to  one  mine-owner,  a 
metric  ton  (1  metric  ton  =  2204.6  lb.)  of  mica  from  the 
Cordoba  mines  will  yield  sizes  as  follows:  Special,  15 

kilos  (1  kilo  =  2.2046  lb.)  ;  No.  lA,  35  kilos;  No.  1,  50 
kilos;  and  in  increasing  proportion  through  the  following 
five  grades  to  300  kilos  of  No.  6.  According  to  the 
Argentine  mining  code,  it  is  not  necessary  to  own  land  to 
exploit  the  mica,  mining  rights  being  taken  out  by  anyone 

locating  the  mimral,  and  therefore  auy  American  com- 
panies interested  will  not  find  it  necessary  to  own  mines. 

The  numerous  known  deposits  of  the  Cordoba  hills.  200 
miles  west  of  the  port  of  Rosario,  are  capable  of  being 

put  on  a  producing  basis  if  payment  for  the  mineral  can 

be  made  at  the  mine  or  raili'oad  station.  Lack  of  capital 
is  holding  back  tiie  workings.  An  American  company 

well  represented  in  the  field  i-oiild  collect  almost  any 
desired  quantity  of  Argentine  mica  for  export  in  this 
maum-r. 
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The  Hornsilver  Mining  District 
By  J.  K.  Turner 

The  Hornsilver  mining  district  is  in  Esmeralda  county, 

Nevada,  about  30  miles  south-westerly  from  Goldfield  and 
16  miles  from  Stonewall,  a  station  on  the  Touopah  & 
Tidewater  railroad  and  the  nearest  shipping  point. 

Wood  and  water  are  not  found  in  the  immediate  vicin- 

ity. The  former  is  not  importaiit  as  the  gi'ound  requires 
but  little  timbering.  Water  has  already  been  brought  to 
the  town  of  Hornsilver  from  the  Goldfield  Consolidated 

Water  Co.  's  lines  by  gravity.  The  question  of  a  supply 
■of  water  for  the  district  can  be  solved  without  great 
expense. 

The  geology  of  the  district  is  characterized  by  Cam- 
brian limestones  and  calcareous  shales  that  are  intruded 

by  diorite  dikes.  Intrusive  granite  is  found  in  the  higher 
mountains  in  the  southern  part  of  the  district  and  it  is 
their  intrasion  that  has  tilted  the  whole  formation.  The 
shale  is  interbedded  with  the  limestone  and  the  ores  are 
found  both  in  the  shale  and  the  limestone. 

The  most  extensive  formation  is  the  limestone.  It  is 

•compact  and  fine-grained,  ranging  in  color  from  light- 
gray  to  almost  black.  At  numerous  places  the  rock  is 
heavily  stained  by  hematite  and  limonite. 

.  The  main  veins  of  the  district  constitute  an  approxi- 
mately parallel  system  cutting  across  the  bedding  of  the 

shales  and  the  limestone  -ivitli  a  prevailing  strike  of  about 

N.  60°  W.,  and  with  steep  dips.  Although  the  wall-rock 
is  either  shale  or  limestone,  the  veins  generally  are  paral- 

lel to  some  fine-grained  and  rather  obscurely  exposed 
diorite  dikes.  The  vein-material  is  more  or  less  oxidized. 

The  quartz  in  many  places  is  intensely  crushed  and  the 

fragments  have  been  re-cemented  by  limonite  or  chalee- 
donic  quartz  stained  by  iron  oxide.  It  is  apparent  that 
the  fissures,  after  being  filled  with  quartz  and  sulphides, 
have  been  crushed  by  a  later  movement  along  the  original 
dislocation,  the  vein  thereby  being  rendered  sensitive  to 
oxidizing  solutions.  A  distinct  clay  gouge  separates  the 
veins  from  the  walls,  which  are  unusually  hard  and 
smooth. 

A  marked  characteristic  of  the  veins  all  over  the  dis- 

trict is  their  regular  strike,  as  shown  wherever  the  '  wash ' 
has  been  removed. 

Silver  predominates  in  the  upper  portion  of  the  veins 
whereas  gold  predominates  in  the  lower  portion.  It  ap- 

pears thus  that  there  are  two  types  of  enrichment  in  these 
deposits.  In  one  of  them  silver  chloride  is  concentrated 

in  the  manganiferous  oxidized  ores  of  the  upper  levels, 
and  gold  is  concentrated  below.  In  the  other,  silver 
chloride  is  subordinate,  whereas  both  gold  and  silver  are 
concentrated  below  the  oxidized  zone.  Possibly  the  dif- 

ference might  be  explained  if  the  amount  of  chlorine 
could  be  determined  in  the  waters  of  deposits  of  both 
types.  Silver  chloride  is  soluble  in  an  excess  of  alkaline 

chlorides.  Those  deposits  in  which  hornsilver  is  not  pres- 
ent may  have  been  leached  by  waters  unusually  rich  in 

chlorides. 

The  primary  ore  carries  relatively  little  pyrite,  and  the 

inspection  of  a  number  of  them  gives  the  impression  that 
the  silicious  ores  are  more  favorable  than  the  more  highly 

pyritic. In  many  of  the  deposits  that  carry  gold,  manganese  is 
present  in  an  appreciable  amount,  and  the  physical  con- 

ditions seem  to  indicate  a  downward  circulation;  there- 
fore it  would  be  reasonable  to  expect  an  enrichment  of 

gold  below  the  silver-chloride  enrichment  zone.  It  was 

observed  in  some  of  the  properties  where  both  gold  and 
silver  are  present  in  quantities  that  the  outcrop  and  the 
oxidized  zone  for  a  distance  below  are  leached  of  both 

metals.  This  would  indicate  the  presence  of  strong  acid- 
sulphate  waters  at  one  time. 

The  valuable  constituents  of  the  deposits  are  gold,  sil- 
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ver,  and  lead.  The  last,  as  yet,  is  exposed  only  in  a  few 
places  and  in  small  quantities.  The  silver  is  found  as 
cerargyrite  (silver  chloride,  also  called  hornsilver)  and 
sparingly  as  bromyrite  (silver  bromide).  The  lead  as 
galena  (lead  sulphide),  and  cerussite  (lead  carbonate). 
The  gold  is  found  native. 

The  district  covers  a  large  area.  It  is  not  a  new  dis- 

trict, for  an  earlier  camp  known  as  Lime  Point  was  lo- 
cated on  the  present  site  of  the  town  of  Hornsilver.  The 

mines  were  worked  over  fifty  years  ago,  but  the  poor  mill- 
ing-plants, the  high  cost  of  labor  and  supplies,  and  the 

long  haul  to  the  railroad  at  that  time  caused  the  district 
to  be  practically  abandoned  until  the  growth  of  Tonopah 

called  new  attention  to  this  part  of  the  State  and  pro- 
vided better  facilities  than  formerly  existed  for  its  eco- 
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nomic  development.    It  was  again  practically  abandoned  .sulphur  pyrite,  15%   of  magnetic  pyrite,  1%  of  zinc 
during  the  rush  to  Goldfield  and  other  later  districts,  blende,  and  40%  of  quartz. 
After  these  rushes  subsided,  interest  again  was  taken  in  Notwithstanding  the  importance  of  the  deposits  of  cop- 

this  district  with  renewed  energy,  resulting  in  deep  de-  per  and  sulphur  at  Outokumpu,  these  mines  have  never 
velopment.  exposing  large  bodies  of  ore  and  demonstrat-  been  worked  with  much  success.     The  ore  was  first  dis- 
ing  persistence  in  depth.  covered  in  1910,  and  trial  work  began  three  years  later. 

There  are  two  well-developed  properties  in  the  district :  The  following  table  shows  the  annual  production  of  ore 

the  Great  "Western,  belonging  to  the  Great  Western  Min-  and  of  copper  since  1914  and  the  value  of  the  copper: 
ing  Co..  and  the  Orleans  owned  bv  the  Orleans  Ilornsilver  „                            ,  ,      . Ore  Copper         Value  of  copper 

Mining  Co.    The  former  has  a  gi-oss  production  of  over  Year                              tons           tons             Marks* 

$500,000  and  the  latter  of  $450,000.    Development  in  both  ^"^        '-^o"  "«"  ^'''^■''°^ 
.  ,         ,       •  ^^"^^         ^■^'^^  ^"'''•^  sso.ooo properties  has  proved  that  the  size  and  richness  of  the  1916      22.000  175.8  1.025.000 

orebodies  continue  in  depth.     The  Great  Western  pro-  ^"^"^    ^^■°°°  """  i.no.ooo 
,    ,  ,       ̂ „„  ^      ,         ,  •,      ,        ̂     ,  .  1»18          l"-00  6S-5  1.300.000 

duced  from  the  600-ft.  level  and  the  Orleans  is  now  pro-  1919      11.000  lo.o  las.ooo 

ducing   ore   averaging   $15   over   a   width    of   10    ft.    from  "The  normal  value  ol  the  Finnish  mark  is  S0.193.  but  it  is  now  sreatl.v depreciated. 
about  the  same  level.     The  Great  Western  property  is 

now  closed  on  account  of  litigation.                              ~  The  Outokumpu  mines  are  owned  by  tlie  Finnish  Gov- 
Prospectors  are  bus>'  on  the  hills.    New  locations  are  ernment  and  a  private  firm,  the  latter  having  been  the 

being  made,  and  many  new  companies  have  started  work  o^^ier  of  the  land  wliere  the  ore  was  discovered  and  t
he 

or  are  mak-ing  preparations  to  start.  former  having  acquired  its  title  through  the  discovery  of 

___^^_____^_____  the  ore  and  researches  made  by  a  mining  engineer  on 
behalf  of  the  State  Geological  Commission.     The  mines 

Copper    Mines    of   Eastern    Finland  and  the  land  were  lea.sed  by  the  owners  for  a  period  of  25 

years  from  October  1,  1917,  to  a  joint-stock  company 
Negotiations  have  recently  been  carried  on  between  the  ̂ ^.g^nized  bv  a  foreigi:  mining  engineer  for  the  exploita- 

o«-ner8  of  the  Outokumpu  copper  mines  in  eastern  Fin-  ̂ j^^  ̂ ^  ̂ ^^^  ̂ ^^^^     q^.-^^^  however,  to  the  War  and land  and  some  German  copper-mine  owners  for  the  lease  ̂ ^j^^^  ̂ ^^^^  ̂ j^^  enterprise  failed,  and  on  December  3, 
of  the  Outokumpu  mines  or  the  sale  of  the  raw  ore  from  jggO,  the  company  filed  a  petition  in  bankruptcy.     This 
them,  states  a  consular  report.    It  is  stated  that  enough  ̂ ^  subsequently  withdrawn  and  the  shares  redeemed  by 
ore  is  being  produced  at  present  in  one  mouth  to  suffice  ̂ ^^  ̂ ^^^  ̂ f  ̂ ^^  ̂ -^^^^  ̂ ^^^  ̂ ^^^^  the  company  an 
for  smelting  for  one  year,  but  that  it  is  intended  to  double  ̂ ^tension  of  time  for  fulfilling  the  conditions  of  the  con- 
the  productive  capacity  of  the  smelting  works,  in  which  ^^.^^^     ̂ j^^  ̂ ^^.^^^^  ̂ ^  ̂ ^^  ̂ -^^^  ̂ ^^^  ̂ 1^^  company  are 
case  the  production  of  two  months  can  be  utilized  here  ̂ ^^  experimenting  to  determine  what  methods  of  work- 
and  that  of  10  months  can  be  disposed  of  othenvise.  .^^^  ̂̂ ..ji  ̂ ^  ̂ ^^^  advantageous. There  is  considerable  opposition  on  the  part  of  ex- 

perts in  this  country  to  disposing  of  these  mines  or  their 

products,  as  they  are  considered  to  be  a  valuable  asset  for  The  persistently  higli  cost  of  labor  and  material  has 
Finland.    Experts  state  that  there  are  at  least  8,000,000  forced  manufacturers  to  give  the  keenest  attention  to 
tons  of  ore  in  sight.    To  the  value  of  the  copper  contained  every  promising  source  of  economy  in  production  ;  for 
therein  is  to  be  added  the  value  of  sulphur,  zinc,  and  this,  among  other  reasons,  there  has  been  a  revival  of 
eventually  also  of  precious  metals,  although  the  latter  interest  in  a  unique  welding  system  developed  in  Great 

exist  only  in   verj'   small  quantities.      It   is  considered  Britain  a  few  years  ago.  and  since  put  into  commercial 

probable  that  the  quantity  of  ore  is  even  greater  than  that  operation,    states  the  "S.   A.   Mining  and   Engineering 
mentioned,  as  borings  have  shown  a  depth  of  9  to  10  Journal'.     This  system  depends  upon  the  fact  that  if  a 
metres  in  some  places.    Experts  say  that  if  the  mines  are  piece  of  copi>cr  on  an  iron  plate  is  heated  in  an  atmos- 
worked  to  their  full  capacity  the  production  will  amount  phere  of  hydrogen  to  the  melting-point  of  copper,  the 
to  at  least  6000  tons  of  copper  per  year,  which  is  worth  copper  will  spread  over  the  iron  in  a  thin  penetrating 
12.000,000  to  15,000,000  gold  marks,  not  counting  the  film,  like  butler  on  hot  toast.    So.  if  the  copper  is  melted 

other  products,  of  which  the  sulphur  alone  is  sufficient  to  between  two  pieces  of  iron  it  welds  them  together  in  ;ui 

satisfy  the  requirements  of  Finland's  paper  industry.  amazingly    intimate    fashion,    the    copper   film    actually 
The  Outokumpu  ore  field  is  situated  in  the  district  of  working  itself  in  between  tlie  crystals  of  the  iron.     By 

Kuu.sjarvi,  56  kilometres  from  Joensuu  and  90  km.  from  this  process  machine  parts  which  can  most  convcnieutl.y 
Kuopio.     It  consists  of  a  long  flat  layer  of  quartzite,  be  made  in  two  pieces  can  be  efficiently  joined  together 
which,  according  to  borings  already  made,  appears  to  be  without  the  complication  of  screws.     In  effect  it  enables 
2500  m.  long  iind  200  or  300  m.  wide,  with  a  depth  of  9  tlie  clieapness  of  separate  manufacture  to  be  combined 

to  10  m.,  as  stated  above.    The  ore  contains  on  an  aver-  with  the  strength  and  convenience  of  the  solid  combina- 
age  4  to  4.5%  of  copper,  27%  of  sulphur,  28%  of  iron,  tion.     Steam-turbine  ])lades  and  the  cage  or  body  of  a 

and  a[>iiroximatcly  1%  of  zinc,  as  well  as  small  quantities  high-speed  centrifugal  governor  for  small  steam-turbines 
of  silver  and  gold.    The  mineralogical  composition  of  the  are  among  the  articles  which  have  been  made  successfull.y 
ore  is  on   an  average  12%  of  copper  pyrite,  32%   of  by  this  simple  and  ingenious  process. 
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Mining  in  Arizona  and  Utah  During  1921 

By  V.  C.  Heikes 

ARIZONA 

*The  value  of  the  gold,  silver,  copper,  and  lead  pro- 
duced by  mines  in  Arizona  during  1921  was  about  $26,- 

000.000,  a  decrease  from  $114,628,584  in  1920.  As  most 

of  the  copper-smelting  plants  were  closed  after  IMarch  or 
April  the  output  of  copper  was  less  than  one-third  of 
that  in  1920.  No  zinc  was  marketed,  the  output  of  lead 
was  abnormally  reduced,  and  the  output  of  gold  and 
silver  was  onlj  lialf  that  of  1920. 

The  gold  produced  by  mines  in  Arizona  decreased  from 
$4,786,122  in  1920  to  about  .$3,046,000  in  1921,  largely 
because  of  the  closing  of  the  copper  mines,  but  partly 
because  of  the  smaller  output  of  gold  ore.  Operations 
were  continued  at  the  United  Eastern  and  Tom  Reed 

properties,  in  the  San  Francisco  district,  Mohave  countj', 
but  the  output  was  somewhat  less  than  in  1920.  The 
United  Eastern  company  produced  about  60%  of  the  gold 
output  of  the  State  in  1921.  Of  the  copper  properties, 
the  Calumet  &  Arizona.  United  Verde,  and  Copper  Queen 
mines  were  the  largest  producers  of  gold,  though  they 
were  actively  operated  for  only  about  three  months  of 
the  year. 

The  mine  output  of  silver  decreased  from  5.355,303 
oz.  in  1920  to  about  2.179.000  oz.  in  1921.  As  most  of 

the  silver  is  associated  with  copper  ore  the  decreased 

output  of  silver  was  due  to  the  decrea.sed  mining  of  cop- 
per. The  largest  producers  of  silver  were  the  Calumet 

&  Arizona,  Bunker  Hill.  United  Verde,  Copper  Queen. 
United  Verde  Extension,  Magma,  and  Commonwealth 
mines.  There  was  much  activity  at  Tombstone,  even 

after  the  closing  of  the  smelters  at  Douglas,  as  arrange- 
ments were  made  to  ship  the  ore  to  El  Paso,  Texas. 

Much  silver  ore  was  also  treated  locally  in  milling  plants. 
The  C.  0.  D.  mine,  near  Kingman,  operated  a  new  mill. 
and  was  a  producer  of  considerable  silver-lead  ore. 

The  mine  output  of  copper  decreased  from  55S,256,.302 
lb.  in  1920  to  about  163,087,000  lb.  in  1921.  The  value 
of  the  output  decreased  from  $102,719,160  in  1920  to 
about  $20,565,000  in  1921,  owing  to  the  curtailment  of 

production  and  the  decrease  in  the  average  price  of  cop- 
per from  18.40c.  to  12.50c.  per  pound.  The  Consolidated 

Arizona  smelter  was  idle  throughout  the  year,  and  b\' 
May  all  the  copper-smelting  plants  of  Arizona  were 
idle  and  most  of  the  mines  were  forced  to  close.  The 

Miami  Copper  Co.,  however,  continued  to  make  con- 
centrate at  the  usual  rate,  and  the  International  smelter 

resumed  operations  late  in  the  year  to  treat  the  accumu- 
lated material.  The  leaching  of  copper  ore  was  con- 

tinued at  the  New  Cornelia  plant,  at  Ajo.  The  Copper 
Queen  and   Calumet  &  Arizona  companies  mined  and 

♦From  U.  S.  Geological  Survey. 

shipped  to  Douglas  a  reduced  quantity  of  copper  ore 
after  the  smelting  plants  were  closed. 

The  mine  production  of  lead  in  Arizona  decreased 
from  14,599,765  lb.  in  1920  to  5.182,000  lb.  in  1921.  The 
value  of  the  output  decreased  from  $1,167,981  to  about 
$238,000.  No  shipments  of  lead  ore  or  concentrate  were 

made  from  the  Shattuck  mine,  which  was  the  largest  pro- 
ducer of  lead  in  1920.  Much  silver-lead  ore,  however, 

was  shipped  from  the  Copper  Queen  mine,  especially 
from  September  to  the  close  of  the  year,  and  the  Bunker 
Hill  Co.,  at  Tombstone,  shipped  much  lead  ore  as  well 
as  silver  ore  to  El  Paso. 

As  the  demand  for  zinc  was  poor  and  tlie  price  de- 
creased to  about  5.11c.  per  pound,  no  zinc  ore  was 

shipped  from  mines  in  Arizona.  The  Arizona  Hillside 

property  in  Yavapai  countj'  was  idle. 
The  dividends  paid  by  Arizona  mining  companies  dur- 

ing the  first  11  months  of  1921  amounted  to  about 
$5,225,828,  exclusive  of  $2,475,000  paid  by  the  Phelps 
Dodge  Corporation,  which  also  operated  mines  in  Mexico 
and  New  Mexico.  The  companies  that  paid  dividends 
were  the  Miami,  United  Eastern.  United  Verde.  Calumet 
&  Arizona,  United  Verde  Extension,  and  Phelps  Dodge 
Corporation,  the  last  principally  for  the  Copper  Queen 
mine. 

UTAH 

The  value  of  the  gold,  silver,  copper,  and  lead  pro- 
duced from  mines  in  Utah  during  1921  was  about  .$22,- 

595,000,  a  decrease  from  $49,744,334  in  1920.  The  out- 
put of  all  metals  was  decidedly  less  than  that  of  1920, 

and  the  output  of  copper  was  less  than  one-thii-d  tliat of  1920. 

The  mine  production  of  gold  decreased  from  $2,014.- 
556  in  1920  to  about  $1,794,000  in  1921.  The  gold  pro- 

duced from  copper  ore  was  decidedly  less,  and  the  pro- 
ducers of  silicious  ores  containing  gold  and  .silver  suf- 

fered from  excessive  costs  and  smelter  restrictions.  At 

Bingham  and  Park  City  tlie  production  of  gold  decreased 

slightly,  ])ut  in  the  Tintic  district  the  decrease  was 
marked,  as  several  large  producers  were  idle  for  months. 

The  United  States  Mining  Co.,  at  Bingham,  greatly  in- 
creased its  output  of  gold  from  lead  and  copper  ore,  and 

its  mine  produced  more  than  twice  as  much  gold  as  any 

other  mine  in  Utah.  Second  in  gold  jn-oduction  was  the 
Deer  Trail  mine,  at  Marysvalc.  wliich  also  had  a  con- 

siderably increased  output.  Cold  in  quantity  was  also 
produced  by  the  Utah  Copper,  Chief  Consolidated,  Eagle 
&  Blue  Bell,  and  Tintic  Standard  mines. 

The  mine  output  of  silver  decreased  fn)m  13,106,976 
oz.  in  1920  to  about  12.366.000  oz.  in  1921.  The  decrease 

in  silver  was  especially  noticeable  at  Bingliam.  Park 

City,  and  Ophir.     The  output  from  the  Tintic  district, 
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however,  was  more  than  upheld,  principally  through  the 
eflforts  of  the  Chief  Consolidated  and  Tiutic  Standard 

companies.  The  Chief  Consolidated  mine,  at  Eureka, 
continued  to  be  the  largest  producer  of  silver  in  the 
State,  and  the  Tintic  Standard  followed  closely.  Other 

mines  that  produced  more  than  500,000  oz.  of  silver  were 
the  United  States  Mining  Co.,  at  Bingham;  the  Vipont, 
in  Box  Elder  county;  the  Judge  and  Ontario  mines, 
at  Park  City;  and  the  Eagle  &  Blue  Bell,  at  Eureka. 
One  of  the  interesting  features  of  the  year  was  the 

large  production  of  silver  ore  from  the  Park-Utah  mine, 
east  of  the  Ontario  at  Park  City.  The  Tintic  Milling 
Co.,  at  Silver  City,  continued  to  treat  custom  ores  by  a 
chloridizing  roiist  followed  by  leaching,  and  the  Tintic 
Standard  company,  in  the  eastern  section  of  the  district, 

operated  its  new  mill,  using  the  same  process.  The  Deer 
Trail  mine,  in  Piute  county,  increased  its  production  of 
silver,  and  shipments  of  silver  concentrates  from  the 

Vipont  mine,  in  Box  Elder  count}',  were  also  much 
greater. 

The  mine  production  of  copper  decreased  from  116.- 
931,238  lb.  in  1920  to  about  34,534,000  lb.  in  1921,  and 
the  value  decreased  from  .^21. 515,348  to  about  $4,354,000. 
Tlie  Utah  Copper  Co.,  whicli  produces  most  of  the  copper 
of  the  State,  was  closed  in  April  after  producing  about 
25.000,000  lb.  of  copper  during  the  first  three  months. 
The  Utah  Consolidated  mine,  at  Biugliam,  was  closed  in 

March.  The  average  price  of  copper  was  12.61c.  per 
pound  in  1921  and  the  demand  for  the  metal  was  small. 

Tlie  United  States  Mining,  Montana  Bingliam,  and  Tintic 
Standard  companies  produced  a  considerable  amount  of 
copper. 

Tlie  mine  output  of  lead  decreased  from  140,838, ll'i 
lb.  in  1920  to  about  89,782,000  lb.  in  1921.  The  value 
of  the  output  decreased  from  $11,267,049  to  about 
$4,130,000.  As  the  average  price  of  lead  was  about  4.60c. 
per  pound,  it  was  not  profitable  to  ship  lead  ore  unless 
it  contained  much  silver.  The  largest  producer  of  lead 
was  the  United  States  Mining  Co.,  at  Bingham,  but 
the  Utah-Apex  and  Utah  Consolidated  mines  were  idle. 
The  output  from  the  Tintic,  Park  City,  and  Bingham 
districts  was  decidedly  less.  The  closing  of  the  lead 
smelter  at  International  in  July  seriously  affected  ship- 

ments from  Opliir.  Park  City,  and  Eureka. 
The  mine  output  of  recoverable  zinc  in  1920  was 

8,157,739  lb.,  but  market  conditions  prevented  shipments 
of  zinc  ore  or  concentrate  in  1921.  It  was  not  profitable 
to  ship  zinc  ore  to  Eastern  plants  on  account  of  the  high 
freight-rates  and  decreased  price  of  the  metal.  The 
eleetrolytic  plant  of  the  Judge  Mining  &  Smelting  Co..  at 
Park  City,  was  closed  in  November  1920,  and  zinc  con- 

centrate from  the  Judge  mill  was  stored.  Financial 

diffieulties  preventid  the  operation  of  the  T'tab  Zinc  Co.'s 
zine-o.\ide  plant  near  Murray,  and  at  i\lidvale  zinc  con- 

centrate from  Bingham  ore  and  old  tailing  were  stored 
awaiting  a  better  market. 

In  1921  the  minfs  in  Utah  produced  about  1,970,000 
tons  of  ore,  a  decrease  from  6,800,180  tons  in  1920.  Of 

this  total  the  Bingham  dis-trict  produced  about  1.485,000 

tons  as  compared  with  6,067,180  tons  in  1920.  The  esti- 
mated production  of  the  district  was  47,052  oz.  of  gold, 

1,059,700  oz.  of  silver.  28.349,000  lb.  of  copper,  and  24,- 
000,000  lb.  of  lead. 

The  mines  of  the  Tintic  district  produced  about  316,- 
000  tons,  exclusive  of  iron  ore,  as  compared  witli  332,635 
tons  in  1920.  The  estimated  production  of  the  district 
was  18,578  oz.  of  gold,  7,425,000  oz.  of  silver,  1,672.000 
lb.  of  copper,  and  32,543.000  lb.  of  lead.  The  mines  that 
produced  more  than  5000  tons  during  the  year  were  the 
Tintic  Standard.  Chief  Consolidated,  Eagle  &  Blue  Bell, 
Victoria.  Iron  Blos.som,  and  Dragon.  The  sliipments  of 
ore  and  concentrate  from  the  Park  City  region  of  Utah 
decrea.sed  from  88.314  tons  in  1920  to  about  74,320  tons 
in  1921. 

A  table  of  figures  furnished  by  the  principal  ship- 
pers gave  an  estimated  output  for  the  district  of  3317  oz. 

of  gold,  2.185,000  oz.  of  silver,  782,000  lb.  of  copper,  and 
16,425,000  lb.  of  lead.  The  output  of  ore  in  the  Ophir 

and  Ru,sh  Valley  and  Big  and  Little  Cottonwood  di.s- 
tricts  was  greatly  reduced,  but  more  ore  was  treated  in 
Piute  and  Box  Elder  counties. 

The  lead  smelters  at  Midvale  and  Murra.v  were  op- 
erated at  a  reduced  rate  during  the  year.  The  copper 

plant  at  Garfield  curtailed  its  output  after  the  closing 
of  the  Utah  Copper  mine,  but  continued  to  receive  much 
silicious  ore.  At  International  the  copper  plant  was  idle 
and  the  lead  plant  was  closed  in  July.  In  August  the 
freight  on  bullion  was  reduced,  and  by  December  the 

smeltei-s  had  disposed  of  surplus  stocks  and  were  merely 
shipping  the  current  production. 

The  dividends  paid  by  mining  companies  in  Utah  in 

1921  will  amount  to  approximately  .$4,613,930.  Divi- 
dends amounting  to  $1,877,780  were  also  paid  by  the 

United  States  Smelting  &  Refining  Co.,  which  controls 
mines  at  Eureka  and  Bingham  as  well  as  mines  in  other 
States.  The  following  companies  contributed :  Utah 
Copper,  Chief  Con.solidated,  Grand  Central,  Silver  King 
Coalition,  Eagle  &  Blue  Bell,  Tintic  Standard,  Gold 
Chain,  Park  Utah,  Iron  Blossom,  and  Eureka  Hill. 

Gold  Production  of  South  Dakota  in   1921 

Tlie  lldinestake  mine  and  mills,  at  Lead  and  Dead- 
wood,  South  Dakota,  began  the  year  1921  with  increased 

activity  and  in  April  were  working  almost  at  full  ca- 
pacity, according  to  C.  W.  Henderson,  of  the  U.  S. 

Geological  Survey.  From  Jlay  the  operations  continued 
at  full  capacity  throughout  the  year.  In  May  1921  the 
Homestake  resumed  the  payment  of  dividends,  the  first 
since  September  1919.  The  Tro.ian  mine  and  mill  were 
in  continuous  operation  throughout  the  year.  The 

Golden  Reward  Co.  moved  the  machinery  of  its  cyanida- 

tion  plant  from  Deadwood  to  Terry.  Considerable  de- 
vel()[)ment  work  was  done  at  other  properties  during  the 

year.  The  production  of  gold  in  South  Dakota  for  1921 
was  $6,464,000,  as  compared  with  .$4,676,470  in  1920, 
and  the  production  of  silver  increased  from  90,795  oz. 
to  111,000  oz.  No  lead  or  copper  was  produced  in  the 
State  in  1921. 
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SAN  FRANCISCO  SECTION  OP  INSTITUTE  ELECTS 
OFFICERS 

At  a  meeting  of  the  San  Francisco  section  of  the  Institute, 
held  at  the  Engineers  Club  on  January  10,  the  following 
officers  were  elected  for  the  ensuing  year:  Albert  Burch, 

chairman;  Theodore  J.  Hoover,  vice-chairman;  C.  H.  Fry, 
secretary;  Jules  Labarthe  and  Walter  S.  Weeks,  directors. 

The  usual  dinner  was  followed  by  the  presentation  and  dis- 
cussion of  a  paper  on  asbestos  mining  in  Canada  and  Cali- 

fornia by  W.  J.  Woolsey. 

COPPER  PRODUCERS  OPPOSE  TARIFF  ON  PETROLEUM 

D.  A.  Welch,  representing  copper  producers  in  the  South- 
west, including  the  Inspiration  Consolidated,  International 

Smelting,  Greene-Cananea,  Phelps  Dodge,  Arizona,  Old 
Dominion,  Miami,  Ray  Consolidated,  Chino,  Calumet  & 
Arizona,  and  the  New  Cornelia  companies,  opposed  the  duty 
on  oil  at  recent  congressional  hearings.  He  said  it  would 
impose  a  heavy  burden  on  copper  producers  who  could  not 
afford  additional  expense  for  this  important  material.  These 
copper  producers  consume  4J  million  barrels  of  fuel-oil  per 
year.  The  copper  mines,  with  few  exceptions,  are  closed. 
Copper  is  one  of  the  principal  exports,  in  normal  times;  60 
to  65%  of  the  production  is  exported.  Copper  is  not  pro- 

tected by  a  tariff.  In  1914  much  oil  for  use  by  the  copper 
companies  came  from  California,  but  due  to  diminished 
supply  and  increased  price  the  producers  found  a  new  source 
of  supply.  The  mid-continent  field  does  not  offer  an  oil 
supply  of  sufficient  quantity  and  at  a  price  which  will  permit 
copper  producers  to  purchase.  Welch  said  the  South-West 
needs  Mexican  fuel-oil.  With  supplies  costing  50%  more 
and  labor  costs  50%  higher  than  in  1914,  while  the  selling 
price  of  copper  is  about  the  same,  he  said  an  oil  duty  would 
be  a  burden  to  an  industry  now  struggling  for  existence. 

MINING  TO  BE  RESUMED  AT  JEROME,  ARIZONA 

Announcement  has  been  made  by  Robert  E.  Tally,  gen- 
eral manager,  that  steam-shovel  work  will  be  resumed  at 

the  United  Verde  within  two  weeks,  with  approximately 
125  men  employed  in  two  shifts.  A  churn-drill  is  to  be 
started  at  once,  sinking  holes  for  blasting.  There  has  been 
a  radical  change  in  the  plan  of  shovel-work.  The  original 
scheme  was  to  remove  the  entire  top  of  the  mine  to  the 
depth  of  300  ft.  and  then  to  excavate  a  pit  of  200  ft.  added 
depth.  The  new  plan  will  involve  the  cutting  of  a  shovel- 
channel  clear  through  to  the  country  rock;  and  the  includ- 

ing of  the  oxidized  deposits  overlying  the  fire-zone.  This 
oxidized  ore  is  assumed  to  assay  about  1  %  copper,  but 
contains  gold  and  silver.  This  will  be  stripped  to  the  16  0-ft. 
level,  virtually  exposing  the  smoldering  sulphide  ores,  which 
then,  it  is  expected,  will  be  handled  readily.  Above  the  400- 
ft.  level  it  is  estimated  there  will  be  handled  3,000,000  cu. 
yd.  of  ore  and  4,500,000  yd.  of  waste.  The  initial  trenching 
will  necessitate  removal  of  100,000  cu.  yd.  The  ores  of  this 
top  stripping  will  be  of  diverse  character  and  will  include 
much  old  slag.  Some  ore  will  go  direct  to  the  smelter  and 
other  types  will  require  milling. 

Though  there  has  been  belief  locally  of  early  resumption 
of  work  by  the  United  Verde  Extension,  the  first  authentic 

information  was  contained  in  a  declaration  at  Los  Angeles 
by  James  S.  Douglas,  president  of  the  Extension  company, 
that  the  mine  will  start  within  40  days,  employing  500  men 
and  with  an  output  of  1500  tons  of  bullion  per  month.  Both 
the  United  Verde  and  the  United  Verde  Extension  smelters 
are  in  readiness  for  operation  at  any  time,  contingent,  of 
course,  upon  availibility  of  the  necessary  skilled  labor. 

MICHIGAN  COPPER  MINES  WILL  RESUME  ON  APRIL  1 

Advices  from  the  Lake  district  indicate  that  the  Calumet 

&  Hecla,  Ahmeek,  Allouez,  and  Isle  Royale  companies  intend 
to  resume  production  of  copper  on  April  1.  It  is  stated  that 
workmen  will  be  engaged  from  time  to  time  before  that  date 
as  they  are  needed,  to  repair  shafts,  underground  workings, 
and  surface  plants,  in  anticipation  of  active  operation.  The 
production  for  the  first  few  months  will  probably  not  be 
more  than  half  of  normal,  but  the  output  will  be  increased 
gradually  as  the  market  warrants.  The  stock  of  surplus 
metal  in  the  hands  of  the  Calumet  &  Hecla  company  should 
be  normal  by  midsummer. 

YUKON  GOLD  STARTS  OPERATIONS  IN  MALAY 
PENINSULA 

The  Yukon  Gold  Co.  has  commenced  tin-mining  operations 

in  the  Malay  Straits  Settlements.  The  initial  month's  opera- 
tions show  a  recovery  of  89%,  against  a  predicted  one  of 

80%.  The  company  placed  its  first  dredge  in  operation  in 
September.  Two  other  dredges,  now  under  construction, 
should  be  ready  for  operation  soon,  after  which  it  is  planned 

to  add  a  new  unit  every  six  months.  From  now  on  the  com- 
pany's main  activities  will  be  centred  in  the  Federated  Malay 

States,  according  to  the  'Boston  News  Bureau'.  Estimates 
place  costs  at  20  to  22c.  per  pound  of  tin.  The  present  mar- 

ket price  is  3  0c.  per  pound,  but  the  average  price  for  a  num- 
ber of  years  prior  to  1914  was  about  40c.  The  Government 

has  placed  a  30%  export  duty  on  tin,  as  a  result  of  which 
the  Yukon  company  will  sell  its  concentrate  in  that  market 
rather  than  ship  to  the  American  Smelting  &  Refining  Co., 
with  which  it  has  close  affiliations.  Some  time  in  1922  the 

company  will  probably  undertake  some  new  financing  to 
fund  expenditures  made  in  equipping  the  new  Malay  propo- 
sition. 

As  a  result  of  the  grant  of  valuable  water-power  conces- 
sions the  company  will  have  the  only  hydro-electric  power 

property  in  the  Federated  Malay  States.  This  will  make 
possible  a  low  cost  of  producing  tin.  C.  H.  Munro  is  in 
charge. 

RESUMPTION  OP  PRODUCTION  OF  COPPER  BY  THE 
ANACONDA  COMPANY  WII>L  BE  GRADUAL 

When  the  Anaconda  Copper  Jlining  Co.  resumed  opera- 
tions at  four  of  its  mines  at  Butte  on  January  16,  2000  to 

22  00  men  were  added  to  the  number  it  has  been  keeping  at 

work  on  development,  upkeep,  and  preservation  of  the  sur- 
face equipment  during  the  shut-down.  While  its  chutes  and 

raises  have  been  kept  in  condition,  tracks,  pipe-lines,  etc.,  re- 
quire some  overhauling  and  it  is  not  expected  that  the  com- 
pany will  be  protluciiiK  copper  before  the  middle  of  Febru- 

ary, and  then  at  the  rate  of  only  5,000.000  lb.  per  month. 
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Mine  officials  state  that  it  will  be  next  year  before  the  com- 
pany is  back  to  capacity  production  of  between  25,000,000 

and  30.000,000  lb.  of  copper  and  from  8,000,000  to  9,000,- 
OUO  lb.  of  zinc  per  month.  Because  of  the  nine-month  shut- 

down experienced  men  have  become  badly  scattered  and  it 
will  be  many  months  before  the  mine  organization  is  on  an 
efficient  basis.  The  labor  unions  at  Butte  received  the  wage- 
cut  in  good  humor. 

TKADK  UKLATIOXS  Wl TH  KVROPE  IN  1921  AND  IN' 
lUl.t 

Europe  is  still  our  best  customer;  our  transactions  during 
1921  considerably  surpass  those  of  1913  figures,  according 
to  the  Department  of  Commerce.  The  total  value  of  our 

trade  with  European  countries  in  1921  probably  approxi- 
mated $2,380,000,000,  as  against  $1,499,573,363  in  1913. 

The  United  Kingdom  is  our  best  customer;  Germany  has 
risen  to  second  place  in  Europe  as  a  consumer  of  American 
goods.  Our  exports  to  Germany  during  1921  exceeded  by 
about  $25,000,000  our  exports  to  that  country  in  1913.  The 
final  1921  figures  for  Germany  will  show  an  increase  in  value 
over  1920.  As  compared  with  1913,  American  exports  to 
Italy  in  19  21  also  show  a  great  increase.  Imports  from  Eu- 

rope to  the  United  States  during  1921  were  approximately 
$760,000,000,  against  $864,666,103  in  1913.  American  im- 

ports from  France  slightly  exceeded  in  value  those  of  1913. 
Imports  from  the  United  Kingdom  were  slightly  less  than 
in  1913.  whereas  imports  from  Germany  were  less  than  half 
the  pre-war  figures. 

Imports  From 

France    ?138.!I,3.-),8R.T 
Germany       1S4.'211..'!32 
Italy    3r>,.T.;2,.104 
Netherlands        .17.e38.80!l 
United    Kingdom        271.954. S87 
Canada       142.127.5)8'.: 
British   South    Africa    .3.00fl..'!4fl 
Fremh    Africa       78."i.697 

Total    (Europe)    ...                        .  S8«4. 688.103 

K\portH  To 

Fran.'e        Sl.->3.il22..-j28 
Germany         351.»30,.">41 
Italy        78.87.">.043 
Netherlands    121. .'>.'>2. 0.38 
Unitnl    Kimrdom       5!)0.732,.308 
Canada        403.1!ll.;i!)2 
British    South    Africa        1.1.980.678 
French   Africa       2.2.32.470 

Total     (Europe)       $1,499,573,363 

Estimated 

l!)';i $142  000.000 
80.000,000 

62,000.000 
47.000.000 

234,000,000 
337.000.000 

8.000,000 
1.400,000 

8760,000,000 

$225,000,000 
.375.000,000 
214,000  000 
170.000,000 
!I40.000,000 
600.000,000 
25,000,000 
13,500,000 

$2,380,000,000 

APPRAISAL  OF  ANACONDA   COPPER  CO.'S  PROPKRTl 
IIY  PROFESSOR  KEMP 

Chairman  Brooker  of  the  American  Brass  Co.  is  sending  to 
stockholders  a  report  on  the  Anaconda  property  made  by 
James  F.  Kemp,  consulting  geologist.  After  reviewing  its 
productive  capacity  and  the  history  of  the  mines  in  Butte, 
together  with  the  geology  of  that  district.  Kemp  makes  the 
statement  that  the  ores  are  of  all  grades  from  a  general  min- 

ing minimum  of  about  3%  copper  to  a  percentage  of  10  to 
15.  The  ore  is  carefully  taken  so  as  to  use  lower  grades  in 
times  of  high  copper  prices  and  higher  grades  in  times  of  low 
prices.  In  this  way  the  available  supply  is,  and  has  long 
been,  carefully  conse-ved.  This  average  grade  has  been 
maintained  for  10  or  15  years.  All  the  ore  as  mined  is  made 
up  to  a  general  average  of  about  3.3%  copper.  By  oil-flota- 

tion the  recovery  is  96%.  an  exceptionally  favorable  show- 
ing. Allowing  for  further  unavoidable  losses  in  smelting  and 

refining  the  recovery  over  all  is  91.5%  of  the  metal  in  the 
crude  ore.  In  its  operations  the  Anaconda  company  has 
opened  over  2200  miles  of  workings  and  in  normal  years 
operates  23  different  mines  or  shafts. 

The  continuation  of  the  veins  and  of  their  values  in  depth 

is  fundamentally  important.  The  individual  mines  of  the 
Anaconda  company  are  of  all  depths  from  500  to  3200  ft. 
The  rich  copper-beariiiK  minerals  continue  unchanged  in 
character  to  the  lowest  depth  reached,  and  the  silver  shows 
no  decline,  but,  if  anything,  a  slight  improvement  in  its  ratio 
to  copper.  Ore-reserves  indicated  are  of  sufficient  quantity 
to  support  operations  on  a  normal  scale  for  15  or  16  years  to 
come.  Such  a  period  of  time  is  unusually  long  for  a  mining 
enterprise.  The  development  in  advance  of  mining  indicates 
more  ore  blocked  out  today  than  was  blocked  out  10  years 
ago.  All  vein  mines  in  the  West  are  insatiable  consumers 

of  timber.  The  company  now  owns  l.li'iO.OOO  acres  in  west- 
ern Montana  containing  standing  timber  estimated  at  6,000.- 

000.000  ft.  From  75,000,000  to  SH, 000, 000  ft.  of  the  output 

of  the  company's  modern  saw-mill  are  taken  by  the  mines 
when  running  at  capacity.  Anaconda  has  secured  several 

'porphyry'  deposits  in  South  America  and  of  the  four  prop- 
erties the  one  in  the  most  advanced  state  of  development  is 

at  Potrerillos,  in  Chile.  An  orebody  has  been  proved  by 
drilling  to  contain  over  128,000.000  tons  of  ore  running 
1,49%  copper.  The  mine  is  already  developed  and  the  ore 
lies  in  such  a  way  that  as  broken  it  will  all  drop  downward 
to  the  cars,  no  hoisting  being  required.  Allowing  for  losses 
in  concentration  and  smelting,  there  is,  roughly  and  safely, 

about  1,500,000  tons  of  available  copper  in  this  huge  ore- 

body.  In  conclusion  Kemp  says:  "In  my  opinion,  the  pres- 
ent valuations,  which  have  been  the  basis  of  negotiations 

with  the  American  Brass  Co.,  have  been  fairly  and  con- 

servatively determined". 

COPPER  MINING  COMPANIES  WIN  TAX-SUIT  ON 
APPEAL 

The  United  States  Circuit  Court  of  Appeals  has  upheld  the 
decision  of  the  United  States  Circuit  Court,  which  held  in 

favor  of  the  Mountain  Copper  and  Balaklala  Mining  com- 
panies of  California  in  suits  involving  approximately  $25,000 

in  taxes  paid  in  Shasta  county  under  protest.  The  copy  of 
the  decision  of  the  Circuit  Court  of  Appeals  decision  has 
just  been  received.  The  copper  companies  contested  the 
action  of  the  Shasta  County  Board  of  Equalization  in  raising 

assessments  upon  the  company's  properties.  The  Mountain 
Copper  Co.'s  assessment  was  raised  from  the  figure  of  $13  5.- 
000  submitted  by  the  County  Assessor  to  $589,000.  The 

raise  on  the  Balaklala  company's  property  was  in  like  ratio. 
The  decision  says:  "The  cases  are  such  that  it  appears  the 
Board  of  Supervisors  disregarded  all  values  and  the  report 

of  the  Assessor  to  the  injury  of  the  copper  companies". 

BUSH  TO  ELBOW  LAKE,  IN  CANADA;  500  CLAIMS 
STAIvED 

The  rush  to  this  new  gold  camp  75  miles  north  of  The  Pas 
in  Manitoba  continues  and  at  last  accounts  some  500  claims 
had  been  staked.  The  Hollinger  Consolidated  of  Porcupine, 
which  took  an  option  on  the  Murray  claims  at  a  price  stated 
at  $150,000.  has  sent  in  a  force  of  25  men  to  start  immediate 
development.  The  camp  has  attracted  the  attention  of  East- 

ern capitalists  and  a  number  of  claims  have  changed  hands 
at  high  figures. 

PROMOTERS  OK  .JEROME-SUPERIOR  ACCUSED  OP 
FRAUD 

Accused  of  selling  about  $1,300,000  worth  of  stock  in  the 

Jerome-Superior  Copper  Co.  whose  property  is  at  Jerome, 
Arizona,  upon  the  representation  that  a  drill-core  con- 

taining a  high  percentage  of  copper  had  come  from  that 
mine.  Melville  Frasier.  well-knmvn  Los  Angeles  attorney, 
president  of  the  company,  and  Giorge  Mitchell,  manager  and 
chief  engineer,  were  arrested  on  January  10  by  Deputy 
Sheriff  Fox  on  grand  jury  indictments.  They  are  accused  of 
conspiracy    to   defraud.      The    two    appeared    before    Judge 
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Willis,  who  released  them  on  bail  of  $5000  each,  for  appear- 
ance in  court  for  arraignment.  According  to  the  district 

attorney  who  handled  the  cases  before  the  grand  jury,  it  is 
charged  that  the  two  and  others  asserted  that  the  United 
Verde,  one  of  the  richest  copper  mines  in  the  country,  drilled 

into  the  property  of  the  Jerome-Superior  company,  and  ob- 
tained therefrom  the  valuable  drill-core.  On  these  repre- 

sentations, it  is  charged,  a  large  amount  of  stock  was  sold  in 
California.  It  is  asserted  in  the  indictment  that  the  sample 
ore  did  not  come  from  the  Jerome-Superior  property. 

ARIZONA 

Globe. — The  Iron  Cap  Copper  Mining  Co.  announced  on 
January  12  that  the  mine  will  be  opened  tor  operation  about 
February  1.  The  mining  force  is  to  be  increased  and  opera- 

tions resumed  as  soon  as  shipments  of  machinery  arrive 
from  the  East. 

Kingman. — The  mine  of  the  Hackberry  Consolidated  Min- 
ing Co.  has  been  leased  and  it  is  to  be  unwatered  and  op- 

€rated.     G.   S.   Holmes,  who  is  straightening  out  the  legal 

sunk  from  the  drift.  This  vein  has  widened  to  3  0  in.  of 

silver  ore,  yielding  30  oz.  per  ton;  15  in.  assays  500  oz.  per 
ton.  This  find  was  made  at  the  bottom  of  the  shaft,  which 
is  down  3  30  feet. 

Superior. — Not  until  March  can  there  be  resumption  of 

ore  production  from  the  Magma  Copper  company's  mine, 
where  a  40%  force  is  busy  in  concreting  the  main  shaft  and 
in  fire-proofing  the  stations.  The  company  is  reported  to  be 
planning  to  broad-gauge  its  light  railroad  from  Magma 
Junction  on  the  Arizona  Eastern  and  to  install  a  rever- 
beratory  furnace  for  reduction  of  its  concentrates  and  direct 

smelting  ores,  which  heretofore  have  been  shipped  to  Hay- 
den  and  other  smelting  points. 

CALIFORNIA 

Gra.ss  Valley. — Ownership  of  the  Banner  property,  east  of 
Nevada  City,  has  formally  passed  to  the  Banner  Consolidated 
Mines  Co.,  composed  of  New  York  capitalists.  Approxi- 

mately $172,000  is  said  to  have  changed  hands  in  the  deal. 
The  purchasers  have  also  acquired  the  Norambagua  group. 
•   The  old  shaft  at  the  South  Star  mine  has  been  cleaned 

The  Mountain  Copper  Co.  Plant  at  Martinez,  on  San  Francisco  Ray 

tangle,  has  taken  care  of  the  Neagle  sale  of  the  property. 
The  Hackberry  mine  was  one  of  the  first  mines  worked  in 
the  district.  There  is  reported  to  be  a  large  body  of  high- 
grade  silver  ore  at  the  300-ft.  level.  As  development  reached 
the  lower  levels  the  ore  has  changed  to  lead  carrying  silver. 

Oatman. — Recent  development  at  the  Oatman  United  has 
opened  high-grade  gold  ore.  The  assays  from  the  last  drill- 

hole averaged  $90  per  ton  for  three  feet  of  vein.  Two  more 
holes  are  being  drilled  into  the  vein.  This  exploration  is 
being  done  from  a  drift  900  ft.  below  the  apex  of  the  vein. 
Development  work  has  been  in  progress  at  this  property  for 
many  months. 

During  the  month  of  Decemer  the  United  Eastern  Mining 
Co.  shipped  bullion  approximating  $200,000  in  value  and 
declared  a  dividend  of  15c.  per  share  payable  to  stockholders 
of  record  on  January  9.  This  dividend  is  the  fourth  for  the 
year,  making  the  total  disbursement  of  60c.  per  share.  A 
cross-cut  is  being  driven  at  the  700-ft.  level  of  the  Big  Jim 
mine.  Ore  is  now  being  milled  from  the  Big  Jim  and  United 
Eastern  mines  and  production  is  approximately  3  00  tons  per 
day.    At  the  No.  3  shaft  diamond-drilling  is  still  under  way. 

Pi'escott. — It  is  reported  that  an  important  find  of  ore  has 
been  made  in  the  Arizona'  National  mine  near  Humboldt. 
A  small  vein  has  been  followed  in  a  drift  and  later  in  a  winze 

out  to  the  water-level  and  placed  in  working  condition.  A. 
Hanker,  superintendent,  in  charge  of  development  work, 
reports  the  vein  developed  for  a  distance  of  160  feet. 

Jackson. — The  Crocker  Co.  of  San  Francisco  has  com- 
pleted preliminary  work  at  the  Elephant  Deep  hydraulic 

mine  near  Volcano  and  actual  operations  have  begun.  The 
company  owns  what  is  said  to  be  one  of  the  largest  deposits 

of  gold-bearing  gravel   in   California.   At   the   Argonaut 
mine  ore  is  coming  from  a  depth  of  4000  ft.  It  is  stated  that 
the  ore  is  the  best  that  has  been  mined  for  many  years,  and 

the  bullion  output  is  greater  than  any  recorded  since  pre- 
war days. 

Redding. — Daily  shipments  of  ore  from  the  Hornet  mine 
to  San  Francisco  bay  have  been  increased  to  500  tons.  The 
tram-line  from  the  mine  to  Mathewson,  the  new  station  on 
the  Southern  Pacific,  will  soon  be  completed.  The  owner, 
the  Mountain  Copper  Co.,  also  operates  the  plant  at  Martinez. 

Rough  and  Ready. — The  Alta  Combination  Mines  Co.  has 
already  cross-cut  S50  ft.  from  the  old  Baltic  channel  on 
Squirrel  creek  in  search  for  the  Alta  Hill  gravel  channel. 
It  is  expected  that  the  channel  will  be  reached  within  the 
next  few  hundred  feet.  H.  L.  Ostrander  is  in  charge. 

COLORADO 

Boulder. — The    Boulder   County    mill    continues   treating 
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about  50  tons  dally  from  the  Potosi  mine.  Sufficient  ore  has 
been  hauled  to  the  plant  so  that  operation  will  continue 
should  snow  block  the  road. 

Iluenii  VLsta. — Henry  Weber,  lessee  at  the  Gladstone  mine, 
has  installed  a  new  compressor  and  completed  the  erection 
of  a  50-ton  mill  and  a  power  plant.  New  orebodies  have 
been  opened  and  the  capacity  of  the  milling  plant  is  to  be  in- 

creased. The  property  lay  idle  for  30  years  until  Weber 
closed  negotiations  with  the  owners.  Senator  Sam  Nicholson 
and  Mrs.  Herman,  sister  of  the  original  owner  named  Burns 
who  is  now  dead. 

Cripple  Creek. — The  Cresson  Consolidated  company's  an- 
nual report,  covering  the  fiscal  year  ending  August  31,  but 

delayed  in  expectation  that  definite  settlement  of  the  in- 
come-tax case  could  be  announced,  has  been  made  public. 

The  report  shows  the  shipment  of  101,211  tons  of  ore  with 
an  average  value  of  $12.98  per  ton  and  a  gross  value  of 

$1,313,938;  net  value  after  freight  and  treatment,  $825,- 
687.91;  additional  income,  $342  royalty  on  702  tons  shipped 

by  lessees,  and  $5299  interest  on  bank  deposits.  Total  ex- 
penses were  $400,084.  The  net  gain  from  operations  was 

$431,245.  The  total  production  cost  per  ton  was  $3.95.  A. 
E.  Carlton,  president,  reports  net  profits  since  the  date  of 
the  annual  report  after  deduction  of  all  mining  expenses, 
treatment,  and  transportation,  but  not  Federal  taxes,  for 
September,  October,  November,  with  December  estimated,  to 
be  $257,480,  with  cash  in  bank  $806,688,  and  18  cars  of  ore 
In  transit  of  an  estimated  net  value  of  $6000.  The  report 
was  accompanied  by  checks  for  dividend  No.  87,  bringing  the 
total  in  dividends  to  $8,979,102. 

Lessees  on  the  Ramona  mine  on  Bull  hill  have  uncovered 

at  a  depth  of  55  ft.  in  the  old  main  shaft,  a  three-foot  vein, 
sampling  as  high  as  2  oz.  gold  per  ton.  They  have  shipped  a 
trial  lot  to  the  mill.  The  owners  of  the  property  recently 

Incorporated  under  the  name  of  the  Ramona  Mining  Com- 
pany. 

Kokomo. — The  Kokomo,  Recen  Mining  &  Development 
Co.,  owning  property  in  the  Consolidated  Ten  Mile  district. 
near  here,  has  opened  a  rich  streak  of  silver  ore,  in  one  of 
the  lower  levels,  assaying  700  oz.  silver  per  ton.  The  ore 
was  found  In  the  Silver  Queen  mine  directly  under  an  old 
slope  in  the  level  nearer  surface. 

RolllnsvUle. — Drifting  on  the  Homestake  group  in  Gamble 
gulch  in  the  Perigo  section,  the  Nina  Allen  Mining  Co.  has 

cut  a  two-foot  vein  of  free  milling  ore  sampling  $25  to  $40 
gold  per  ton,  not  including  a  narrow  but  rich  streak  several 

inches  wide  that  assays  as  high  as  100  oz.  gold.  This  high- 
grade  ore  Is  being  sacked. 

Tolluride. — Shipments  of  concentrate  from  Telluride  mills 
for  December  totaled  130  cars,  a  record  for  the  year.  The 
Smuggler  Union  billed  out  80  cars  and  the  Tomboy  50  cars, 
all  of  the  average  grade. 

IDAHO 

Bay  Horse. — The  old  Ramshorn  mine  is  the  best  paying 
mine  of  this  section  of  Idaho.  The  mill,  which  uses  the  flo- 

tation process.  Is  making  concentrate  with  a  value  of  4  00  to 
500  oz.  sliver  per  ton. 

Ilol.so. — The  value  of  gold,  silver,  copper,  and  lead  mined 
In  Idaho  In  1921,  according  to  estimates  of  the  U.  S.  Geo- 

logical Survey,  was  $15,208,000,  a  marked  decrease  from 
the  value  In  1920,  wh.n  It  was  $31,170,176.  As  a  result  of 
the  collapse  of  the  metal  market,  many  of  the  copper,  lead, 
and  zinc  mines  were  closed.  Only  the  high  price  of  silver 
prevented  the  closing  of  the  large  mines  of  silver-lead  ore. 
The  mine  output  of  gold  In  Idaho  in  1921  was  valued  at 
about   $497,000,  as  compared  with   $485,590  In   1920. 

Clnyton. — The  property  of  the  Idaho  Mine  Development 
Co.,  of  which  William  M.  Snow  Is  president,  has  been  ex- 

amined by  engineers  representing  Eastern  capitalists,  with  a 

view  to  financing  operations  on  a  larger  scale.  Work  is  now 
centred  on  the  Red  Bird  mine  on  Squaw  creek.  The  mine. 
which  Is  developed  by  tunnels  to  a  depth  of  900  ft.,  has  an 
enormous  tonnage  of  relatively  high-grade  ore  already 
blocked  out,  with  10,0O0  tons  rained  and  stored  In  surface 
dumps.  The  ore  runs  about  11%  lead  and  8  oz.  silver  per 
ton.  Since  the  company  was  reorganized  about  a  year  ago, 
a  50-ton  concentrating  plant  has  been  built  and  operated. 
The  product  gave  a  smelter  return  of  40%  lead  and  44  oz. 
silver.  During  the  year  842  tons  of  concentrate  has  been 
shipped  to  Salt  Lake  smelters,  totaling  653,310  lb.  lead  and 
25,709  oz.  silver.  This  operation  has  shown  a  profit,  in  spite 
of  a  haulage  of  60  miles  to  Mackay,  the  nearest  shipping 

point. Coeur  d'AIeno. — The  Sunshine  Mining  Co.'s  mill  on  Big 
creek  has  resumed  work.  During  the  shut-down  a  flume 
has  been  built  to  carry  the  slime  from  the  mill  to  the  out- 

let of  Big  creek  in  the  Coeur  d'AIene  river,  a  distance  of 
more  than  two  miles.  This  was  done  to  avoid  polluting  the 
waters  of  Big  creek,  used  for  domestic  purposes  at  Kellogg. 
A  new  ball-mill,  a  new  set  of  eight-ton  rolls,  and  a  580-cu. 
ft.  compressor  have  been  added.  The  centrifugal  pumps 

have  been  replaced  with  elevators.  The  Stemwinder  tram- 
way, which  was  moved  from  Wardner  to  the  Sunshine,  was 

placed  in  position  to  carry  the  ores  from  No.  3  and  4  levels 
to  the  mill.  The  mill  is  of  about  75-ton  capacity.  Ore  in 
sight  is  said  to  be  sufficient  for  two  years  operation.  The 
mine  and  mill  will  employ  75  men. 

At  the  annual  meeting  of  the  Sterling  Silver  Mountain 

Mining  Co.  the  following  officers  were  elected:  R.  L.  Brain- 
ard;  president;  P.  W.  Miller,  vice-president;  M.  Baumgart- 
ner,  secretary-treasurer;  Dan  Krehbiel,  John  Krehbeil. 
Harry  Morrell,  and  C.  C.  Schweer,  directors.  The  main: 

cross-cut  has  been  driven  more  than  600  ft.  and  nearly  3  00 
ft.  of  drifting  has  been  done.  Assays  of  picked  samples  from 

small  stringers  have  shown  2*%  lead  and  a  high  silver  con- 
tent. The  company  has  17  claims  adjoining  the  Yankee 

Boy  and  the  Yankee  Girl. 
The  Bunker  Hill  &  Sullivan  company  is  installing  a  150- 

hp.  electric  hoist.  Each  drum  will  hold  6500  ft.  of  J-in.  wire 
cable.  The  hoist  will  be  equipped  with  a  Maag  cast-steel 
herringbone  gear,  capable  of  transmitting  200  hp.  Each 
drum  is  equipped  with  power  and  hand  brakes.  The  clutches 

are  of  the  multiple-disc  type.  Indicators  and  safet"  appli- 
ances are  of  the  latest  Welch  type. 

According  to  H.  B.  Kingsbury,  president,  2*  ft.  of  ship- 
ping ore  has  been  opened  in  No.  3  tunnel  by  the  Inde- 

pendence Lead  Mining  Co.  Ore  of  milling  grade  had  been 
followed  for  80  ft.  Several  weeks  ago  a  streak  of  higher 
grade  appeared.  Its  width  has  increased  as  the  drift  has 
been  advanced.     The  milling  ore  Is  12  ft.  wide  at  one  point. 

JVnCHIGAN 

Houghton. — Ahmeek,  the  best  of  the  Calumet  &  Hecla 
subsidiaries  and  the  one  that  will  yield  the  quickest  return, 
probably  will  be  the  first  to  reach  normal  production.  No. 
2  shaft  is  being  re-timbered  to  the  bottom,  and  this  task 
will  be  speeded  as  much  as  possible.  Physically,  Ahmeek  is 
in  good  condition.  There  has  been  no  serious  caving  and  all 

slopes  and  drifts  are  accessible.  Openings  in  Ahmeek's  three 
normally-active  shafts  are  in  splendid  ground,  particularly 
No.  2.  Stoping  had  already  been  started  in  these  drifts  when 
operations  were  suspended  last  spring,  and  it  is  from  these 

slopes  that  a  considerable  increase  is  looked  for.  The  fissure- 
vein  is  largely  mass  copper  and  Kreat  slabs  of  it  can  be  sent 
direct  to  the  smelter.  The  vein  is  narrow  but  is  rich  to  a  dis- 

tance of  400  or  500  ft.  from  the  Koarsarge  lode.  The  drain- 
ing of  a  small  lake  over  No.  1  shaft  will  make  possible  the 

mining  of  the  pillars  and  a  limited  amount  of  low-grade  rock 
in  that  shaft.  A  large  trench  to  carry  off  the  water  from 
the  lake  was  dug  during  the  past  summer. 

If 
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Although  practically  on  a  full-time  basis  again,  Quinoy  is 
still  working  with  reduced  forces.  Sufficient  rock  is  being 
shipped  to  keep  No.  1  mill  busy,  the  number  of  shifts  having 
recently  been  increased  from  tour  to  six  when  the  mine  went 
back  to  six  days  per  week.  No.  1  mill  has  five  heads,  all  of 
which  are  in  operation.  No.  2  mill,  which  has  three  stamps, 
is  idle.  Refined  copper  production,  including  mass,  is  now 
approximately  70%  of  normal. 

While  considerable  work  must  be  done  in  the  conglomer- 
ate shafts  of  Calumet  &  Hecia  before  production  can  return 

to  a  normal  basis,  it  is  expected  the  amygdaloid  shafts  will 
be  ready  to  resume  hoisting  without  delay.  The  restoration 

of  underground  equipment  and  repair  and  re-assembling  of 
surface-plants  will  not  take  more  than  six  to  eight  weeks. 
No  great  difficulty  is  expected  in  recruiting  sufficient  labor 

to  re-open  the  mines.     It  is  estimated  there  are  fully  3000 

production  in  December  of  that  year,  due  to  the  lethargic 
zinc  market,  producing  91,642,260  lb.  of  zinc  and  1.812,552 
oz.  of  silver  in  the  twelve-month.  If  average  grade  of  ore 
hoisted  is  kept  at  about  14%  zinc — it  averaged  13.68%  in 
1920  and  14.68%  in  1919 — and  5*  oz.  of  silver  per  ton;  and 
given  an  average  recovery  of  95%,  Butte  &  Superior,  when 
under  way,  will  be  producing  7,980,000  lb.  of  zinc  and 
156,750  oz.  of  silver  monthly.  Being  a  domestic  producer, 
Butte  &  Superior  will  receive  $1  per  ounce  for  its  silver 
under  the  Pittman  Act.  This  will  be  no  small  credit  to 

operations,  and  with  the  statistical  position  of  zinc  sub- 
stantially improved,  ere  the  summer  months  come  around 

the  company  should  be  earning  profits  for  the  first  time  in 
many  months. 

NEVADA 

Candelaria. — Six  carloads  of  structural  material  for  the 

Park  Street,  Butte 

men  available  in  the  district  and  there  is  no   intention  of 
speeding  production  at  the  start. 

Repairs  of  extensive  character  are  under  way  in  the  Red 
Jacket  shaft  of  Calumet  &  Hecla.     Two  gangs  of  timbermen 
are  engaged,  working  alternate  shifts.     The  shaft  has  a  ten- 

dency to  crush  where  it  passes  through  the  vein. 
MONTANA 

Butte. — Under  its  agreement  with  the  Anaconda  company 
the  Butte  &  Superior  Mining  Co.  can  ship  at  prevailing 
quotations  at  least  7,000,000  lb.  of  zinc  monthly,  beginning 
whenever  it  commences  operating  on  a  commercial  scale. 
While  Butte  &  Superior  resumed  on  January  16,  it  will 
probably  be  a  matter  of  at  least  60  days  before  ore  is  being 
hoisted  at  the  rate  of  30,000  tons  per  month.  The  company, 
however,  has  been  particularly  careful  to  keep  its  under- 

ground workings  well  developed,  and  its  hoisting  machinery 
and  surface  equipment  have  been  maintained  in  readiness 
for  a  24-hour  notice  of  resumption.  On  a  production  of 
30,000  tons  of  ore  per  month,  Butte  &  Superior  will  be 
operating  at  about  the  pace  It  did  in  1920.     It  suspended 

new  300-ton  milling  plant  have  arrived  at  the  Candelaria 
mine  over  the  Inyo  branch  of  the  Southern  Pacific  railroad 

and  the  spur  extending  to  the  mill-site.  The  plant  will  be 
ready  to  start  by  June  1.  Construction  has  been  financed 
by  a  loan  of  $200,000  from  the  Rochester  Silver  Corporation, 
and  some  of  the  equipment,  especially  for  the  coarse-crush- 

ing plant,  will  be  taken  from  the  Rochester  Combined  Co. 
mill,  now  owned  by  the  Rochester  Silver  Corporation.  At 
the  annual  stockholders  meeting  of  the  Candelaria  Mines  Co. 
in  Reno  the  directors  elected  were  C.  D.  Kaeding,  S.  Rossiter, 
F.  M.  Manson,  O.  W.  Jones,  and  J.  C.  Peebles.  Kaeding  is 
president  and  manager.  The  annual  meeting  date  was 
changed  to  the  third  Monday  in  May. 

Eureka. — The  15-ton  test  mill  of  the  Eureka-HoUy  com- 
pany will  be  replaced  shortly  by  a  plant  designed  to  treat 

50  and  possibly  100  tons  daily.  The  process  is  said  to  in- 

volve same  'revolutionary'  features  in  treating  silver-lead 
carbonate  ore.  Wide  seams  of  high-grade  ore  have  been  ex- 

posed on  the  new  600-ft.  level,  and  the  consulting  engineer, 
W.  A.  Barnes,  says  the  reserve  of  mill-ore  is  between  70,000 



102 MINING  AND  SCIENTIFIC  PRESS 
Japuary  21,  1J)22 

and  KM). 000  tons.     Some  ore  of  hifih  grade  has  been  found 

in  the  Bullwhacker,  working  through  the  Holly  shaft. 
Mliui. — Two  kinds  of  concentrates  are  being  shipped  from 

the  new  2S0-ton  flotation  mill  of  the  Simon  Silver-Lead 
Mines  Co.  The  mill  is  working  three  shifts,  and  both  in 

point  of  recovery  and  separation  of  the  metals  the  selective- 
flotation  process  in  use  is  said  to  be  a  success.  Lead-silver 
concentrate,  containing  nearly  all  the  silver  in  the  ore,  is 
shipped  to  the  Midvale  smelter  in  Utah.  Zinc  concentrate 
goes  to  the  Simon  smelter  at  Harbor  City,  California,  where 
It  Is  used  in  making  zinc  oxide.  This  plant  is  not  yet  ready 
for  continuous  operation.  Mine  development  on  lower  levels 

has  opened  good  ore  at  several  points,  a  drift  near  the  foot- 
wall  showing  a  width  of  12  ft.  of  high-grade  ore. 

Phonolilo. — \V.  H.  Kinnon,  general  manager  for  the  Kan- 
sas City  Nevada  Mining  Co.,  has  taken  to  Fallon  the  first 

shipment  of  bullion  from  the  company's  mill.  This  bullion 
includes  gold  and  silver  from  ores  from  the  Mamouth  and 
Broken  Hills  districts.  A  part  of  the  ore  treated  was  from 
the  Broken  Hills  Silver  Corporation.  The  next  run  will  be 
on  ore  from  the  Broken  Hills  mine  exclusively.  For  the  past 
few  days  no  underground  work  has  been  going  on  at  the 
Broken  Hills.  The  ore-bins  and  the  mine  are  filled  with  ore 
ready  for  mill.  As  soon  as  the  congestion  is  relieved  work 
will  be  resumed  in  the  drift  on  the  150-ft.  level,  where  ore 
that  will  average  $25  per  ton  has  been  exposed. 

Rochostpr. — The  current  dividend  of  2Jc.,  by  the  Roches- 
ter Silver  Corporation,  checks  for  which  are  being  sent  to 

stockholders,  makes  a  total  of  $220,000  disbursed  since 
last  June.  Profits  in  recent  months  have  ranged  from 
JIS.OOO  to  $20,000  monthly,  the  net  earnings  for  December 
having  been  $18,262  from  a  gross  output  of  $60,540.  J.  A. 
Burgess  has  completed  mapping  the  geology  of  the  mine.  A 
5-ft.  body  of  good  mill-ore  was  opened  lately  by  a  raise  from 
the  250-ft.  level.  In  December  the  mill  treated  5083  tons 
of  ore  assaying  0.133  oz.  gold  and  10.94  oz.  silver. 

Orders  have  been  placed  for  new  equipment  for  the 
Lincoln  Hill  gold  mine,  including  an  electric  hoist.  As  soon 

as  the  machinery  is  in  position  sinking  of  the  85-ft.  winze 
from  the  lower  tunnel  will  be  resumed.  The  winze  is  in  good 
ore,    with    the   vein    said   to   be   improving   with    increasing 
depth.   The    mill    of    the    Nevada    Packard    company    is 
crushing  about  6000  tons  of  ore  per  month.  Several  small 
lenses  of  excellent  ore  have  been  uncovered  recently,  and  the 
physical  condition  of  the  property  is  declared  excellent  by 
the  management.  The  Nevada  Packard  is  operated  under 
the  supervision  of  Frank  Margrave,  the  receiver  for  the 
company. 

I{oun<l  .Mountain. — A  new  vein  has  been  found  by  lessees 
working  on  the  700-ft.  level  of  the  Round  Mountain  mine. 
It  lies  parallel  to,  and  30  ft.  from,  the  hanging  wall  of  the 

Keane  vein,  the  second  most  important  in  the  mine;  it  ap- 
pears to  be  larger  and  more  highly  enriched  than  the  Keane 

vein  and  cuts  the  Los  Gazabo  vein  at  a  depth  of  about  1100 
ft.  L.  D.  Gordon,  the  manager,  has  engaged  miners  to  pros- 

pect the  vein  on  other  levels  and  may  resume  quartz  mining 
on  a  considerable  scale.  Placer  mining,  to  which  the  com- 

pany has  devoted  its  attention  for  over  two  years,  yielded 
$125,000  last  season.  Abundant  snow  and  additional  water- 

storage  provisions  will  increase  next  year's  output  of  gold. 
The  mill  Is  operated  by  the  company  to  treat  the  product  of 
lessees. 

Virjrliila  City. — The  10,000-ft.  haulage-tunnel  of  the 
United  Comstock  Mines  Co.  will  be  completed  late  in  Febru- 

ary or  early  in  March.  Hoar  electric  shovels  are  used  in 
advancing  the  two  remaining  breasts  between  the  Knicker- 

bocker and  Belcher  shafts.  Concrete  work  on  the  fine-crush- 
ing plant  is  finished  and  structural  steel  is  arriving;  the 

mill  buildings  are  to  be  all  of  concrete  and  steel  construction. 

A  steara-shovel  is  grading  for  the  cyanide  building,  the  only 

part  involving  extensive  rock  excavation.  Electric  shovels 

were  used  in  making  deep  cuts  for  belt-conveyors,  extending 
from  the  haulage-way  to  the  coarse-crushing  plant  and  from 
the  latter  to  the  storage-bins  of  the  fine-crushing  depart- 

ment. The  company  has  built  a  school-house  and  20  cottages 
in  the  town  of  Comstock.  in  American  Plat,  near  its  mess- 

hall.  The  town  has  good  uraina^-e,  water-supply,  and  electric 
lights. 

At  the  portal  of  the  Hale  &  Norcross  tunnel  of  the  'Middle 
Group'  of  mines,  foundations  have  been  prepared  for  a  com- 

pressor and  complete  mining  equipment.  Alex  Wise,  super- 
intendent, is  erecting  camp  buildings,  carpenter-  and  ma- 

chine-shops, a  16-in.  blower,  and  an  assay-laboratory,  16  by 
3  2  ft.  in  size.  A  power-line  has  been  extended  to  the 
transformer-house.  The  present  working  force  of  2  5  men 
will  be  increased  to  50  as  soon  as  power-drills  can  be  used. 
The  tunnel,  well  timbered  and  in  good  condition,  is  700  ft. 
long,  and  its  breast  is  in  the  Comstock  lode.  It  will  be 
driven  to  the  foot-tall  and  laterals  will  be  extended  north 
and  south  into  the  adjacent  mines.  The  syndicate  holding 
options  on  this  group  is  composed  of  more  than  a  score  of 
men  prominent  in  financial  circles  of  the  East.  Acting 

through  M.  R.  Ward,  of  Philadelphia,  brother-in-law  of 
Charles  M.  Schwab,  they  have  provided  $150,000  for  sam- 

pling the  properties  and  have  agreed,  if  results  of  the  sam- 
pling are  satisfactory,  to  supply  $3,000,000  for  opening  the 

mines  and  building  a  mill  of  2000  tons  capacity. 
Work  is  in  progress  at  many  points  in  the  district,  new 

companies  are  being  formed,  many  transfers  of  property 
have  been  recorded,  and  several  new  finds  have  been  made. 
The  Comstock  Silver  Mining  Co.,  for  which  Frank  W.  Royer 
is  consulting  engineer,  has  opened  an  orebody  of  promise 

on  the  2 6  5-ft.  level  of  its  Scheels  workings,  near  the  toot- 
wall  of  the  Succor  vein.     For  a  length  of  12  ft.,  ore  from  20 

in.  to  4  ft.  wide  gave  average  assays  of  $67.51  per  ton.   ■ 
Two  faces  of  ore  have  been  exposed  by  the  north-west  branch 
from  the  lower  adit  of  the  Pittsburg  Comstock  Mines  Co., 
adjoining  the  United  Comstock  on  the  west.  Drifts  have 
been  started  on  this  ore,  in  the  North  branch  vein,  and  the 

tunnel  is  advancing  south-west  to  cut  the  Bright  Star  vein, 
from  which  high-grade  ore  was  stoped  near  the  surface  in 
early-day  work.  A  third  vein  was  cut  by  the  tunnel,  show- 

ing 12  ft.  of  good-looking  quartz.   The  Eldorado  Com- 
stock company  has  started  work  on  the  Lager  Beer  claim, 

south  of  the  Comstock  Silver  group.   The  Comstock  Ex- 

ploration Co.  Is  driving  the  old  O'Connor  tunnel  that  pro- 
duced some  rich  ore  from  the  foot-wall  vein  west  of  the  lode 

and  near  the  Con.  Virginia. 

Yerington. — It  is  reported  that  the  Nevada-Douglas  Cop- 
per company  is  planning  the  erection  of  a  flotation  plant  at 

the  mines  near  Ludwig.  Henry  L.  Moore,  vice-president,  and 
other  directors  of  the  company  have  visited  the  property,  and 
the  tonnage  of  sulphide  ore  blocked  out  appears  to  warrant 
the  construction  of  a  mill. 

UT.\H 

Alta. — The  Alta  Tunnel  &  Transportation  Co.  is  accumu- 
lating a  reserve  ore  pile  a  few  miles  down  Big  Cottonwood 

canyon,  where  teams  can  go,  under  any  weather  conditions, 
thereby  enabling  the  company  to  keep  up  steady  production 

during  the  winter.  Since  the  discovery  of  new  ore  in  Octo- 
ber, 500  tons  has  been  shipped,  averaging  37.17  oz.  silver 

and  23.22%  lead,  yielding  18,592  oz.  silver  and  232,241  lb. 
lead.  The  gross  value  was  $24.S60,  and  the  net  returns, 
after  payment  of  all  charges,  including  mining,  was  $13,565. 

IJiR  Cotton\vo<Ml. — Owing  to  heavy  snow-storms,  opera- 
tions at  the  Woodlawn  mine  were  discontinued  temporarily. 

Development  was  resumed  on  January  7,  and  is  confined 

principally  to  a  high-grade  silver-lead  ore  on  the  700-ft. 
level.  The  ore  is  from  18  in.  to  2  ft.  in  width,  and  the  com- 

pany is  sinking  a  winze  to  follow  the  deposit  downward. 
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Eureka. — Control  of  the  Grand  Central  Mining  Co.  was 
acquired  on  January  13  by  the  Chief  Consolidated  Mining 
Co.,  according  to  officials  of  the  latter  organization.  About 
three  months  ago  Paul  R.  Hilsdale  secured  an  option  on  the 
control  of  the  Grand  Central  mine.  Since  acquisition  of  the 
option  Hilsdale  has  been  in  charge  of  the  mine.  Surveying 
crews,  geologists,  and  engineers  were  put  to  work  examining 
the  property  and  a  large  number  of  leases  let.  In  the  past 
month,  under  the  leasing  policy  adopted  by  Hilsdale  and 
associates,  the  production  of  the  property  has  increased  from 
two  to  three  carloads  weekly  to  ten  for  the  period  of  seven 
days.  Announcement  was  made  on  January  12  that  the 
Chief  Consolidated  company  had  acquired  the  option  and  had 
purchased  the  controlling  interest.  The  Grand  Central  mine, 
control  of  which  has  been  held  up  to  this  time  by  C.  E.  Loose 
of  ProYO,  has  been  a  producer  of  a  large  amount  of  high- 
grade  ore  and  is  considered  to  be  a  property  of  great  promise. 

The  Initial  shipment  of  crude  fuller's  earth  was  made 
by  the  Dragon  mine  to  the  Pacific  Coast  on  January  4.  Ore 
shipments  for  the  week  ending  January  7  totaled  139  cars, 
as  compared  with  110  for  the  previous  week;  the  decrease  in 
both  instances  being  due  to  the  holiday  season.  The  Tintic 

Standard  shipped  52  cars;  Chief  Consolidated,  40;  "Victoria, 
9;  Grand  Central,  8;  Eagle  &  Blue  Bell,  6;  Iron  Blossom,  5; 

Colorado,  5;  Centennial-Eureka,  4;  Dragon,  3;  Sunbeam,  2; 
Swansea,  2;  Alaska,  1;  Eureka  Mines,  1;  Gemini,  1. 

E.  R.  Higgenson  and  associates,  who  have  a  lease  on  the 
old  Sunbeam  property,  shipped  more  than  a  hundred  cars  of 
ore  during  1921.  Most  of  the  ore  was  of  milling-grade  and 

was  sent  to  the  Tintic  Milling  Co.'s  plant;  occasionally  high- 
grade  material,  averaging  over  100  oz.  silver  per  ton,  was 
mined  and  shipped  direct  to  the  smelters.  All  of  the  ore  was 
mined  above  the  400-ft.  level.  This  mine  is  the  oldest  in  the 
Tintic  district,  and  is  owned  by  the  Keith  and  Kearns  estates 
of  Salt  Lake  City. 

N.  W.  Roberts,  superintendent,  reports  that  a  second  shift 
has  been  put  to  work  at  the  Iron  King  mine.  For  some  time 
past  the  company  has  been  driving  a  drift  on  the  15  65-tt. 
level  through  low-grade  ore,  averaging  9  or  10  oz.  silver. 
Work  has  been  started  on  the  1200-  and  1300-ft.  levels  to 
cut  this  same  vein. 

The  Tintic-Zenith  Mining  Co.  will  pay  a  dissolution  divi- 
dend of  21c.  per  share  on  January  21.  There  are  approxi- 

mately 680,0.00  shares  outstanding,  while  the  authorized 
capitalization  is  2,000,000  shares.  The  disbursement  will 
call  for  the  payment  of  $17,111.  The  Tintic  Zenith  recently 
sold  its  property  to  the  Apex-Standard  Mining  Co.,  which  is 
developing  its  property  in  the  eastern  part  of  the  district. 
With  the  payment  of  the  dividend,  the  Tintic  Zenith  will 
pass  out  of  existence. 

Moab. — John  Hill  and  H.  W.  Balsley  recently  shipped  a 
carload  of  carnotite  ore  from  the  Yellow  Circle  mine,  for 
which  they  were  paid  $3.75  per  pound  of  uranium  oxide. 
The  shipment  averaged  5%,  and  the  net  returns  were  be- 

tween $8000  and  $10,000.  The  ore  was  purchased  by  the 
Keystone  Metals  Reduction  Co.  and  shipped  to  Pittsburgh, 
Pennsylvania,  for  reduction.  This  is  the  first  shipment  of 
carnotite  ore  from  this  district  in  many  months.  The 
Radium  Company  of  Colorado  is  planning  an  early  resump- 

tion of  work  on  its  Dry  Valley  carnotite  claims.  H.  K. 
Thurber  will  be  in  charge  of  operations  for  the  company. 

Park  City. — Ore  shipments  during  the  week  ending  Jan- 
uary 7  totaled  1968  tons,  of  which  the  Judge  companies 

shipped  837;  Silver  King  Coalition,  776;  Ontario,  355. 

WASHINGTON 

Spokane. — Gold,  silver,  copper,  lead,  and  zinc  ores,  pro- 
duced by  the  mines  of  Washington,  were  valued  at  $356,000 

in  1921,  compared  to  $200,320  in  1920,  according  to  the 
U.  S.  Geological  Survey,  The  output  was  less  than  any 
year  in  the  past  decade.     Gold  production  increased   from 

$120,860  in  1920  to  $1,248,000  in  1921.  Most  of  the  gold 
came  from  the  San  Poil,  Knob  Hill,  and  Surprise  mines  at 
Republic.  Silver  decreased  from  199,678  oz.  in  1920  to 
132,000  oz.  in  1921.  Mines  at  Republic,  Nighthawk,  Che- 
welah,  and  Colville  produced  most  of  the  silver,  but  the 
quantity  of  silver  produced  from  copper  ore  was  unusually 
small,  for  the  mill  at  the  United  silver-copper  mine  at  Che- 
welah  was  not  operated  and  the  sunset  mine  was  idle.  Rich 
silver  ore  was  opened  in  the  Old  Dominion  mine  near  Col- 

ville and  ore  was  milled  by  the  Pyrargyrite  and  Four  Metals 
companies  in  Okanogan  county.  Copper  decreased  from 
about  1,983,134  lb.  in  1920  to  402,000  lb.  in  1921.  Crude 

copper-silver  ore  was  shipped  by  the  United  Silver-Copper 
mine  at  Chewelah  at  the  rate  of  100  tons  per  month,  com- 

pared to  300  tons  in  1920.  Lead  production  decreased  from 
5,787,247  lb.  in  1920  to  about  132,000  lb.,  valued  at  $6073, 
in  1921,  Despite  the  low  price  the  Northwest  mine  near 
Northport  continued  to  produce  zinc  in  1921. 

Valley. — H.  F.  Wierum,  general  manager  for  the  American 
Mineral  Production  Co.,  operating  the  Allen  magnesite 
quarry,  announces  that  operations  will  be  resumed  immedi- 

ately in  order  to  fill  orders  on  hand.  At  present  the  small 
kiln  only  will  be  operated;  this  will  employ  20  men.  It  is 
hoped  that  a  revival  of  industries  throughout  the  country 
will  increase  the  demand  so  that  the  force  may  be  increased. 

WISCONSIIV 

Cuba  City. — The  National  Zinc  Separating  Co.,  manufac- 
turing high-grade  water-white  sulphuric  acid,  has  been  run- 

ning full  time  at  a  maximum  capacity.  A  third  unit  Is  being 
added  to  the  plant.  Eventually  a  fourth  will  be  constructed, 

when  the  full  capacity  will  be  100  tons  of  66°  acid  every 
24  hours. 

BRITISH  COLUMBIA 

Kamloops. — An  important  placer  gold  strike  is  reported 
from  Mount  Olie,  south  of  the  junction  of  the  Grand  Trunk 
Pacific  and  Canadian  Northern  railways.  The  strike  was 
made  on  Lemieux  creek,  which  flows  into  the  North  Thomp- 

son river  near  Mount  Olie.  A  number  of  claims  and  leases 
have  been  filed. 

NeLson. — The  Ivanhoe  mill  of  the  Silversmith  Mines,  Ltd., 
was  put  into  operation  on  December  31.  At  present  about 
125  tons  daily  is  being  treated;  the  capacity  of  the  mill  is 
150  tons,  and  it  is  being  operated  three  shifts  daily.  About 
80  men  are  employed  in  mine  and  mill.  It  is  understood 
that   the  product  is   to   be   divided   between   the   Trail   and 

Kellogg  smelters.   For  the  quarter  ended   September  3  0 
the  Standard  Silver  Lead  Mining  Co.  showed  a  surplus  of 
$411,887,  against  $366,275  on  June  30.  The  company  has 
not  been  operating  since  it  sold  the  Standard  mine  at  Silver- 
ton,  the  increase  being  due  to  money  received  from  Beer 
Sondheimer,  in  final  settlement  for  zinc  concentrate  shipped 
months  ago. 

Pouce  Coupe. — It  is  stated  that  the  banks  at  Grand  Prairie 
have  consummated  a  deal,  selling  20.000  acres  of  oil  land 

adjoining  the  Imperial  Oil  company's  well  to  Eastern  capi- 
talists. 

Prince  Rupert. — A  tunnel  is  being  driven  at  the  Lion 
group,  near  Alice  Arm,  to  cut  at  depth  a  13-ft.  vein  that  has 
been  traced  for  300  ft.  on  the  surface.  Samples  from  the 
vein  have  assayed  660  oz.  in  silver.  The  Kitselas  Mountain 
Copper  Co.,  which  has  been  operating  a  property  near  Usk 
for  some  years,  shipped  a  consignment  of  concentrate  to  the 
Tacoma  smelter  and  has  suspended  operations  until  the 
spring,  when  it  is  probable  that  a  new  concentrating  plant will  be  erected. 

St©wai-t. — The  Premier  tramway  has  been  put  into  opera- 
tion. In  the  meantime  the  road  has  been  broken,  and  the 

company  has  its  teams  and  tractors  hauling  high-grade  ore 
and  concentrate  from  the  mine  and  taking  back  heavy  ma- 

chinery,  High-grade  ore  is  being  sacked  at  the  Silverado 
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mine  for  shipment  to  Tacoma.  This  mine  is  now  in  a  posi- 
tion to  make  regular  though  small  shipments. 

Trail. — During  the  last  ten  days  of  the  year  12,415  tons  of 
ore  was  received  at  the  smelter,  bringing  the  total  for  the 
year  up  to  411,612  tons.  Of  this  large  tonnage  only  about 
10,000  tons  has  come  from  independent  operators,  and  38S8 
tons  from  mines  in  the  State  of  Washington.  A  number  of 
Improvements  have  been  made  at  the  smelter  during  the 

year.  The  concentration  of  the  Sullivan  ore  has  been  so  im- 
proved that  it  is  no  longer  necessary  to  handpick  the  galena 

from  the  blende  at  the  mine.  All  ore  is  delivered  together, 
and  high-grade  lead  and  zinc  concentrates  are  obtained. 
The  roasting  of  the  zinc  concentrate  has  been  improved,  with 
the  result  that  a  higher  extraction  of  zinc  is  now  possible. 
Improvements  were  made  in  the  copper  refinery,  and  the 
capacity  of  the  plant  was  increased  to  70  tons  per  day.  At 
the  present  time,  however,  the  company  has  no  means  of 
providing  ore  for  this  section  of  its  plant.  The  copper  out- 

put for  the  whole  of  last  year  amounted  to  a  little  more  than 
3,500,000  pounds. 

Vancouver. — The  Engineer  Mining  Co.  has  filed  an  appeal 
against  the  decision  of  Justice  Clement,  which  gave  the 
Engineer  mine  and  plant  to  the  heirs  of  Allan  I.  Smith,  to 
whom  the  mine  was  left  by  the  will  of  the  late  James 
Alexander. 

ONTARIO 

Cobalt. — The  Right  of  Way  has  been  unwatered  and  oper- 
ations will  be  resumed  by  the  Right  of  Way  Syndicate.   

Production  of  silver  from  the  properties  of  the  La  Rose  Con- 
solidated is  understood  to  have  exceeded  400,000  oz.  during 

1921.     A  feature  of  the  year's  operations  was  a  substantial 
reduction  in  operating  costs.   The  Bailey  silver  company 
is  operating  the  Silver  Cliff  property  under  lease  and  is 
shipping  ore  from  it  to  the  Bailey  custom  mill.  The  Silver 
Cliff  has  approximately  3000  tons  of  broken  ore  ready  for 
shipment  and  about  the  same  quantity  in  the  slopes  ready  to 
be  broken.  The  gross  earnings  of  the  Bailey  mill  for  1921 
were  approximately  $147,072. 

Kirkland  Jjike. — The  first  report  of  the  Kirkland  Lake 
Proprietary  (1919),  covering  the  period  from  the  date  of  in- 

corporation in  October  1919  up  to  June  30,  1921,  indicates 
that  the  gold-producing  stage  is  near  at  hand.  It  is  expected 
that  by  April  next  the  mill  will  be  in  continuous  operation 

with  a  large  reserve  of  high-grade  ore  available  for  treat- 
ment. S.  C.  Thomson,  consulting  engineer,  states  that  the 

solution  of  the  various  fault  problems  has  improved  the 
possibilities  of  the  mine,  in  that  development  can  now  be 
pushed  ahead  rapidly  and  economically.  As  regards  the 

Sylvanite  he  says:  "I  consider  this  area  the  most  promising 
undeveloped  block  of  ground  in  the  Kirkland  Lake  district". 
A  report  on  the  structural  geology  of  the  properties  by  W. 

H.  Goodchild  states  that  the  central  gold-bearing  fracture- 
zone  of  the  Kirkland  Lake  district  traverses  the  Burnside 

and  Tough-Oakes  ground  from  end  to  end,  giving  a  length 
along  the  strike  of  about  4000  feet. 

On  January  6  the  Lake  Shore  shipped  gold  bullion  valued 
approximately  at  $71,000  representing  the  production  for  a 
period  of  about  five  weeks.  The  output  during  December 

reached  upward  of  $57,000,  the  ore  recently  treated  yield- 
ing over  $30  per  ton.   The  Kirkland  Lake  companies  have 

not  as  yet  followed  the  example  of  the  Porcupine  operators 
in  reducing  the  rate  of  wages,  and  with  the  exception  of  the 
Kirkland  Lake  mine,  which  lowered  wages  some  time  since, 
are  still  paying  the  high  scale. 

Porcupine. — The  new  unit  of  the  Mclntyre  mill,  now  in 
process  of  Installation,  is  expected  to  go  into  operation  in  the 
spring,  increasing  the  output  to  upward  of  $8000  every  24 
hours.  Plans  for  further  additions  to  the  equipment  are 
held  in  abeyance  pending  the  development  of  a  larger  supply 
of  electricity. 

PERSONAL 
The  Editor  inviles  members  of  the  profession  to  send  particulars  of  their 

work  and  appomtments.     The  information  is  interesting:  to  our  readers. 

Louis  S.  Cates,  of  the  Utah  Copper  Co.,  was  here  last  week. 
Albert  Dojie,  of  Richmond,  Virginia,  is  at  El  Oro.  Mexico. 
E.  H.  Wcdekind,  of  Lovelock,  Nevada,  is  at  the  Plaza 

hotel. 

F.  W.  Bradley  has  gone  to  Spokane,  and  expects  to  be 
away  one  month. 

Glenn  L.  Allen  has  returned  to  Warren,  Arizona,  from 
Zacatecas,  Mexico. 

J.  E.  Wliite  is  at  Randsburg,  examining  the  Uncle  Sam 
group  of  gold-mining  claims. 

W.  H.  Goodchild  has  completed  his  geologic  examination 
of  the  Kirkland  Lake  district. 

R.  B.  Lamb  announces  a  change  of  address  from  15  Broad 
St.  to  5  0  Broad  St.,  New  York  City. 

Frederick  J.  Solbort  has  been  appointed  manager  for  the 
Standard  Metals  Company,  at  Reno,  Nevada. 

H.  L.  Tcdrow,  of  Los  Angeles,  has  become  foreman  for  the 
El  Arco  Mines  Co.,  at  Copala,  Sinaloa,  Mexico. 

J.  H.  Stovel  is  now  the  manager  of  the  mining  department 
of  the  E.  J.  Longyear  Co.,  of  Minneapolis,  Minnesota. 

G.  M.  Colvocoresses,  general  manager  for  the  Consolidated 
Arizona  Smelting  Co.,  was  in  San  Francisco  last  week. 

S.  M.  Soupcoflf,  mining  engineer  to  the  A.  S.  &  R.  Co.  at 
Salt  Lake  City,  was  here  this  week  on  his  way  to  Royston, 
Nevada. 

George  A.  Denny,  now  in  London,  is  consulting  engineer 
to  the  Kirkland  Lake  Proprietary  company,  operating  in 
Ontario. 

Leslie  S.  Breckon,  on  his  return  from  Cerro  de  Pasco,  has 
been  engaged  as  superintendent  for  the  Consolidated  Mascot 
Mines  Co.,  at  Hailey,  Idaho. 

John  T.  Reid,  of  Lovelock,  Nevada,  was  a  recent  visitor 
in  San  Francisco;  he  is  now  on  his  way  to  New  York  City, 
where  he  expects  to  remain  for  several  weeks. 

R.  M.  Murray  has  been  appointed  assistant  general  man- 
ager for  the  Mount  Lyell  Mining  &  Railway  Co.,  Tasmania. 

Fred  Jakin  has  been  made  mine  superintendent. 
P.  B.  Lord,  formerly  mine  superintendent  for  the  Phelps 

Dodge  Corporation  at  Morenci,  is  now  assistant  superintend- 
ent of  the  Santa  Barbara  plant  of  the  A.  S.  &  R.  Co.  in 

Chihuahua. 

F.  R,  Hockey,  superintendent  of  the  Broken  Hill  Proprie- 
tary Co.'s  mine,  has  returned  to  New  South  Wales  after  a 

tour  of  inspection  of  the  iron  mines  of  Great  Britain,  Scan- 
dinavia, Germany,  Prance,  and  the  United  States. 

Obituary 

Edmund  A.  Thornton,  assistant  superintendent  of  mines 
for  the  Ray  Consolidated  Copper  Co.  at  Ray,  Arizona,  died 
at  Stoneham,  Massachusetts,  on  January  9,  after  an  illness 
of  six  months.  He  was  40  years  of  age  and  had  been  con- 

nected with  the  Ray  Consolidated  for  10  years.  He  is  sur- 
vived by  his  wife  and  one  child. 

R.  W.  Thompson,  resident  provincial  mining  engineer  for 
No.  3,  or  the  Central  Mineral  Survey  District,  died  at  Kam- 
loops,  British  Columbia,  on  January  6.  He  was  born  at 
Guelph  in  1865,  graduated  at  Toronto  University,  and  for  a 
time  was  a  member  of  the  science  faculty  of  that  University. 
In  1895  he  emigrated  to  South  .\frica,  where  he  pursued  his 
profession  for  15  years  He  riturned  to  Canada  in  1910. 
and  engaged  in  mining  in  the  ndrth-western  part  of  British 
Columbia;  five  years  ago  he  was  given  the  appointment  of 
resident  engineer,  which  he  held  until  his  death. 
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METAL,  PRICES 

San  Francisco,  January  17 

Aluminum-dust,  cents  per  pound    65 
Aluminum  sheets,  cents  per  pound    60 
Antimony,  cents  per  pound       6.35 —  8.25 
Copper,  electrolytic,  cents  per  pound   14.75 — 15.25 
Lead,  pig:,  cents  per  pound    4,95 —  5.95 
Platinum,  pure,   per  ounce       $105 
Platinum,  107<i  indium,  per  oiince    $115 
Zinc  slab,  cents  per  pound    6.75 —  7.75 
Zinc-dust,  cents  per  pound    9.50 — 10.00 

EASTERN   METAL   MARKET 

(By  wire  from  New  York) 

January  16. — Copper  is  quiet  and  steady.     Lead  is  unchanged  and  firm. 
Zinc  is  dull  and  easy, 

SILVER 

Below  are  given  ofHcial  or  ticker  quotations  for  silver  in  the  open  market 
as  distinguished  from  the  fixed  price  obtainable  for  metal  produced,  smelted, 
and  refined  exclusively  within  the  United  States.  Under  the  terms  of  the 
Pittman  Act  such  silver  will  be  purchased  by  the  United  States  Mint  at  51 

per  ounce,  subject  to  certain  small  charg-es  which  vary  slightly  but  amount 
to  approximately  three-eighths  of  one  cent.  The  equivalent  of  dollar  silver 
(1000  fine)  in  British  currency  is  46.65  pence  per  ounce  (925  fine),  calcu- 

lated at  the  normal  rate  of  exchange. 

Date 
Jan. 

New  York  London 
cents 

10   66.371^ 
11   66.00 
12   65.75 
13   66.25 
14   66.13^6 
11  Sunday 
16   65.87?^ 

pence 35.50 35.37^4 
35.13% 
35.37% 
35.37% 

35.12% 

Average  week  ending 
Cents 

Dee.       5      67.37 
•'      13      65.46 
"      19      66.08 
"      26      65.50 

Jan,        2      64.83 
9      64.90 

"      16      66.06 

1919 
Jan   101.13 
Feb   101.12 
Meh   101.13 
Apr   101.13 
May      107.23 
June      110.50 

1920 
133.77 
131.27 
135.70 
119,56 
102.69 
90.84 

Monthly  averages 
1921 
65.95 
59.55 
56.08 59.33 
59.90 
58.51 

1919 
July       106.36 
Aug       11135 
Sept   113.83 
Oct   119.10 
Nov   137.57 
Deo   131.93 

1920 
92.04 96.23 
93.68 

83.48 77.73 

64.78 

Pence 
37.35 
35.44 
35.60 
35.35 34.90 

34.83 
35.31 

1931 
59.99 
61.59 
66.32 71.00 

68.24 
65.76 

COPPER 

Dec, 

Jan. 

Prices  of  electrolytic,  in  cents  per  pound. 
Date 
Jan.      10   13.63% 

11   13.63% 
12   13.62% 
13   13.63% 
14   13.63% 
16  Sunday 
16   13.63% 

Monthly  averages 
1930  1921 
19.35  12.94 
19.05  13.84 
18.49  12.20 
19.23  12.50 
19.05  13.74 
19.00        13.83 

Average  week  ending 
5   

12   
19   
26   
2   
9   

16   

1919 
Jan.     ..   20.43 
Feb,    .  , ,  ,  ,  .17.34 
Mch,    .,   15.05 
Apr,     ,  , ..,15.33 
May    ,. ,  .  ,15.91 
June    , , ...17.53 

1919 
July       20.82 
Aug   22.51 
Sept   23.10 
Oct   31.68 
Nov   20.45 
Dec   18.55 

1920 
19.00 
19.00 
18.75 

16.53 14  63 
13.18 

.13.39 

.13.46 .13.58 
,13.62 
.13.62 
.13.58 .13.62 

1921 
12.46 
11.71 12.03 
12.68 

1307 13.54 

LEAD 

Lfead  is  quoted  in  cents  per  pound.  New  York  deUvery. 
Date 
Jan. 10. 

11 
12, 
13. 
14. 
15 
16. 

Sunday 

1919 5  80 

     4.70 
     4.70 
     4.70 
     4.70 
     4.70 

     4.70 
Monthly 

1920         1921 
8.85          4.86 
8.88           4.54 
9.23           4.06 
8.78          4.33 
8.55          5.01 
8.43          4.57 

Tl 
pk,  in  cents  per  pc 

Monthly 

1930          1921 
62.74        35.94 
59.87        32.16 
61.93        28.87 
63.17        30.38 
54.99        33.50 
48.33        29.39 

Dec. 

Jan, 

average 
July 

Aug, 

Sept. 
Oct, 
Nov, Dec. 

N 

)und. average 
July 

Aug, 

Sept, 
Oct. Nov. 
Dec. 

Average  week  ending 
5   

12         . 
.    4.70 ,    4.70 

19, 

26. 
2. 

.    4.70 

.    4.70 

.    4  70 9. 

4  70 16. 
,    4.70 

Jan 

8  , 

1919 
,    5.53 
.    5.78 
.    6.03 
.    6.40 

.    8.78 .    7.12 

1919 
.70.11 
.62.20 
.  55.70 
.54.82 
,5417 ,54.94 

1920 
8.63 
9  03 
8.08 
7.28 
6. 37 4.76 

1920 49.29 
47.60 

44.43 40.47 
36.97 

34.12 

1921 4  75 

Feb. 
Mch. 
Apr. 
May 
June 

Pri 

Jan. 
Feb. 
Mch. 
Apr. May 
June 

.  .    5.13 

.  ,    5.24 
4.61 4  70 

     5.04 
     5.32 

ces  in  New  Yo 

1919 
  7150 

4.70 4.70 

1921 
27.69 

.  .73.44 

..72.50 

.  .73.50 
,  .72.50 
..71.83 

26.35 

26.70 
27.70 28.93 
33.49 

Zinc  is  quoted  as  spelter. 
in  cents  per  pound. Date 

Jan.      10   11   
12   
13   
14   
15  Sunday 

"       16   

1919  1920 
Jan    7.44  9.56 
Feb    6.71  9.15 
Mch    6.53  8.93 
Apr    6.49  8.76 
May       6.43  8.07 
June       8.91  7.93 

ZINC 

standard  Western  brands.  New  York  delivery. 5.13% 5.13% 
Dec. 

Jan. 
average July 

Aug. 
Sept. 
Oct. 
Nov. 
Dee. 

Ave 
5.. 

13.  . 

rage  week  ending 

.  5.23 

5  31 

5.10 

19.. 

.    5  19 

5.10 28.. 

6  23 

5.10 

2.  . 

5  17 

9.  . 

5.12% 

16.  . 

5  11 

Monthly 

1931 5.86 

5.34 
5.19 5.33 
5.37 4.96 

.8 1919 

.    7.78 .    7.81 

.    7.57 

.    7,82 

.    8.12 .    8.69 

1930 
8.18 
8.31 
7.84 7.50 
6.78 

6.03 

1921 
4.41 
4.69 

4.74 5  09 
5.18 
5.24 

The   primary  market   for 
the  largest  producer.     The 
quantity.     Prices,  in  dollars Date 

Dec,      30   "       27   

1919 
Jan   103.75 
Feb   90.00 
Mch   72.80 
Apr   73.12 
May          84.80 
June         94.40 

QUICKSILVER 
quicksilver  is  San  Francisco,   California  being 

price  is  fixed  in  the  open  market,  according  to 
per  flask  of  75  pounds, 

I    Jan,         3   50,00 
,,52.00  ••       10   50.00 
..48.00    I         "       17   50.00 
Monthly  averages 1919 

July      100.00 
Aug   103.00 
Sept   102.60 
Oct   86.00 
Nov   78.00 
Dec   95.00 

1930 1921 89.00 
50.00 

81.00 48.75 
87.00 45.88 
00.00 

46.00 

87.00 
50.00 

85.00 49.50 

1920 

1921 
88.00 47.75 85  00 47.50 
75.00 

47.50 71.00 

46.25 
56.00 

40.40 

52.50 
49.50 

JAMES  S.  DOUGLAS  ON   FREIGHT-RATES   FOR  COPPER 

The  following-  statement  was  made  to  the  Chamber  of  Commerce  of  Los 
Angreles  on  January  9  by  James  S.  Dougrlas  of  the  U.  V.  X.  Copper  Mining: 
Co.  of  Jerome,  Arizona. 

"If  the  United  States  of  America  has  a  serious  regard  for  the  revival  of 
business  and  for  the  future  of  her  mining'  and  industrial  activities,  a  com- 

plete readjustment  of  freigrht -rates  must  be  made  at  once.  At  present  we 
are  entitled  to  a  $5  rate  on  unrefined  copper  from  Arizona  to  Los  Ang^eles 
harbor,  and  we  are  going-  after  it  if  we  have  to  can-y  the  controversy  to 
Washing-ton.  Before  the  War  the  rate  to  the  Eastern  seaboard  on  copper 
was  $12.50  per  ton.  Today  it  is  $16.50  with  copper  at  the  bedrock  price 
of  13c.  per  pound.  The  shutting-  down  of  many  mines  in  Arizona  with  the 
post-war  slump  has  broug-ht  that  industry  to  a  turning-  point  dependent 
upon  a  fair  freight-rate  to  the  Pacific  coast,  and  unless  that  rate  is  estab- 

lished the  return  to  normal  of  the  mining-  industry  there  will  be  retarded 
indefinitely.  At  normal  40.000  tons  of  copper  per  month  was  shipped  to 
the  Atlantic  coast  from  Arizona,  which  at  today's  low  price  represents  a 
valuation  of  Sl'24.SOO.OOO  per  year.  We  propose  to  turn  the  bulk  of  that 
output  thrnug-h  Los  Ang-cles  harbor,  which  perforce  will  mean  the  estab- 

lishment of  a  great  electrolytic  refinery  adjacent  to  this  port. 
"The  logic  and  iunumerable  reasons  for  this  turning  of  shipments  to  the 

west  coast  with  a  haul  of  570  miles,  compared  with  3000  miles  to  the 
Atlantic  seaboard,  are  indisputable.  For  years  this  colossal  wastage  of 
motive-power,  man-power,  and  time  has  been  tolerated,  but  today  the  tide 
has  turned. 

'  Think  of  it.  the  Pacific  Ocean  comes  within  a  few  miles  of  washing  the 
soil  of  the  State  of  Arizona,  and  yet  virtually  the  entire  copper  tonnage  of 
that  State  goes  3000  miles  by  rail  through  the  heaviest  congestion  of 
traffic  to  get  to  the  Atlantic  seaboard  for  refining.  Now  is  the  time  for  a 
refinery  at  the  port  of  Los  Angeles,  and  I  may  say  that  the  very  future 
of  the  copper  industry  of  the  West  depends  upon  it,  but  the  enviable 
opportunity  is  entirely  controlled  by  the  freight-rate  situation. 

"Now  to  prove  that  a  8>5  rate  is  entirely  reasonable,  consider  these 
figures:  The  rate  from  Salt  Lake  City  to  San  Francisco  on  this  commodity 
is  $6.50  and  that  distance  is  200  miles  longer  than  from  Clarksdale.  Ari- 

zona, to  Los  Angeles  harbor.  The  rate  yields  the  railroad  7,1  mills  per 
ton-mile.  A  $5  rate  from  Clarksdale  to  Los  Angeles  harbor  would  yield  the 
Santa  Fe  S.9  mills  per  ton-mile.  I  say  again,  we  are  entitled  to  it  and  are 
going  after  it.     We  also  will  ask  a  S4  rate  for  export  business. 

"We  expect  to  open  up  the  United  Verde  Extension  mine  within  40  days 
on  a  scheduled  output  of  1500  tons  per  month  and  to  employ  500  men. 
And  we  want  our  entire  shipment  to  come  to  Los  Angeles.  The  establish- 

ment of  a  refinery  here  would  open  up  no  end  of  manufactories  where 
copp'^r  and  brass  are  used,  such  as  wire-  and  sheet-mills,  and  plants  for 
making  electrical  appUances  and  storage-batteries,  and  numerous  other  lines 
of  business  subsidiary  to  the  copper  industry.  The  real  stumbhng-block  is 
the  fear  that  all  railroads  have  of  steamer  competition  out  of  your  harbor. 
But  I  ask  you,  what  was  the  Panama  Canal  built  for.  at  its  tremendous 
exjiense  to  the  Government,  if  it  if^  not  to  be  used?  Indi-vidual  endeavor 
and  use  of  our  resources  are  the  things  that  will  bring  the  United  States 
back  to  normal  prosperity." 

MONEY   AND   EXCHANGE 
Foreign  quotations  on  January  17  are  as  follows; 

Sterling,  dollars:  Cable        4.22% 
Demand        .^    4.23  H 

Franc,  cents:  Cable       *   i  /'.      8.21 Demand    8,23 

Lira,   cents:  Demand       ....■...■  4.38 Mark,   cent :       0.54 
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Eastern  Metal  Market 

New  York,  January  11. 

There  scarcely  has  been  time  for  any  of  the  markets  to 
Ret  under  way  after  the  close  of  the  year.  They  are  all 
quiet;  some  are  strong  as  to  prices,  others  are  easy. 

Buying  of  copper  is  moderate  and  prices  are  steady  to 
firm. 

The  tin  market  is  dull  and  prices  have  eased  slightly. 
A  good  demand  for  lead  prevails  at  firm  prices. 
The  zinc  market  is  the  weakest,  demand  being  confined  to 

small  lots  at  easing  quotations. 
Antimony  is  nominally  unchanged. 

IRON  AXD  STEEL 

Little  activity  was  expected  from  the  first  half  of  January, 
with  Inventories  uncompleted,  and  the  quietness  in  iron  and 
steel  in  the  past  ten  days  is  not  disappointing.  Operations 
thus  far  have  been  slightly  less  than  the  average  for  De- 

cember, the  Steel  Corporation's  proportion  now  being  46  or 
47%.  against  49%  last  month,  while  the  independent  com- 

panies are  today  about  2S7o,  after  averaging  31%  last 
month. 

The  December  steel  output  of  1,427.000  tons  of  ingots  by 
30  companies  reporting — a  falling  off  of  233,000  tons  from 
November — indicates  that  the  country  produced  about  19.- 
300.000  tons  of  ingots  in  1921. 

In  casting  up  the  prospects  for  blast-furnaces  and  mills,  in 
looking  toward  the  active  season,  manufacturers  recognize 
that  much  hinges  on  the  extent  to  which  freight-rates  and 
coal-mining  and  building  labor  are  brought  into  line  with 
the  drastic  deflation  in  steel.  The  possibility  of  a  strike  of 
miners  of  bituminous  coal  in  April  and  the  check  it  would 
put  on  iron  and  steel  production  are  also  regarded  as  factors 
of  uncertainty. 

COPPER 

The  situation  is  somewhat  mixed  in  the  absence  of  any 
heavy  demand.  Some  electrolytic  producers  are  out  of  the 
market  entirely  or  are  quoting  no  less  than  14c.,  delivered, 

or  13.75c.,  refinery  or  New  York,  while  others  have  a  mini- 
mum of  13.87JC.,  delivered,  or  13.62Jc.,  New  York.  Efforts 

to  confine  sales  or  offerings  to  13.7.5c.,  delivered,  or  13.50c., 
refinery,  have  not  been  successful,  although  reports  from 
consumers  state  that  metal  is  obtainable  at  these  levels.  It 
is  possible  that  some  small  producers  or  dealers  are  sellers 
of  limited  amounts  at  this  concession  of  about  Jc.  below  the 
major  market.  Sales  have  been  moderate  in  a  quiet  market. 

but  the  position  of  most  of  the  large  producers  is  'comfort- 
able'. Inquiries,  actual  and  prospective,  give  assurance  of  a 

good  market  in  the  coming  weeks  and  the  tone  of  the  market 
Is  optimistic  and  technically  and  statistically  sound.  Export 
business  is  quiet.  Quotations  tor  January  and  first  quarter 
ore  13.62}c.,  New  York  or  refinery,  and  13.87ic.,  delivered, 
for  electrolytic. 

Exports  of  refined  copper  to  December  1,  1921,  were  5  3  7.- 
592,659  lb.  of  which  Germany  took  202.191,469  lb.  or  about 
40%.  France  was  next,  taking  89.924.618  lb.,  and  the 
United  Kingdom  and  Japan  next  with  61.158,053  lb.  and 

47.410.544  lb.,  reppectlvely.  Germany's  purchases  were 
larger  than  that  of  the  three  other  countries  combined. 

TIN 

The  market  for  Straits  tin  has  bo<>n  quiet  to  dull  thus  far 
this  year.  Consumers  have  shown  little  Interest  and  dealers 
have  not  been  active.  On  the  New  York  Metal  Exchange  on 
Thursday.  January  5,  a  sale  of  25  tons  of  Straits  tin.  Janu- 

ary-February shipment,  was  made  at  32c.  and  there  were 
recorded  also  sales  by  Importers  at  32. 50c.  On  Decem- 

ber 31   the  total  visible  supply  was  put  at  25,220  tons,  in- 

cluding Straits.  Banca.  and  Billiton.  The  quotation  for 

spot  Straits  tin  in  New  York  yesterday  was  32.12}c.  as  com- 
pared with  32.75c.  a  week  ago.  The  London  market  yester- 

day was  from  £3  to  £4  per  ton  below  quotations  a  week  ago, 
with  spot  standard  at  £165  5s.,  future  standard  at  £167,  and 

spot  Straits  at  £166  10s.  per  ton.  Arrivals  thus  far  in  Janu- 
ary have  been  15S0  tons  with  6200  tons  reported  afioat. 

LEAD 
Demand  for  lead  continues  about  equal  to  output  and  tlie 

position  of  most  producers  is  strong,  some  having  sold  all,  or 
a  large  part,  of  their  January  production  in  December  and 
the  past  week.  Some  independents  have  made  sales  to  East- 

ern points  at  4.75c.,  delivered.  The  leading  interest  con- 
tinues to  maintain  its  quotation  at  4.70c.,  New  York  and 

St.  Louis,  while  independents  continue  to  quote  4.40c.,  St. 
Louis,  and  4.70  to  4.75c.,  New  York  or  Eastern  points. 

ZINC 

The  market  is  dull  and  weaker.  Prime  Western  for  early 
delivery  is  quoted  at  4.75  to  4.80c.,  St.  Louis,  or  5.10  to 

5.15c.,  New  Y'ork.  at  which  some  sales  of  carload  and  small 
lots  are  reported.  There  is  some  interest  in  February  and 
March  delivery,  but  producers  are  generally  unwilling  to  sell 
for  these  positions  at  present  levels  and  are  confining  sales 
to  regular  customers  who  for  the  most  part  ask  for  small 
consignments  only.  The  market  hinges  on  developments  in 
the  steel  industry  and  on  demand  tor  galvanized  sheets, 
which  at  present  is  light.  There  is  a  belief  expressed  that 
export  demand  will  develop  in  the  not  distant  future. 

AXTIJIONY 

The  market  is  dull  and  uninteresting  at  unchanged  nom- 
inal quotations  of  4.50c.  per  pound.  New  York,  duty  paid, 

which  could  probably  be  shaded. 

ALUJUXl'M Conditions  are  unchanged  with  wholesale  lots  of  virgin 
metal  quoted  by  the  leading  interest  at  19.10c.  per  pound  in 
15-ton  lots,  t.o.b.  plant,  or  19c.  for  50-ton.  The  same  grade 
from  importers  is  quoted  at  17  to  ISc,  New  York,  duty  paid. 

ORES 
TiuiRsten:  Outside  of  inquiries  from  Europe  tor  Chinese 

ore  there  is  little  change  and  prices  continue  nominal  at  $2 
per  unit  and  higher,  depending  on  the  grade,  etc. 

."Vlolylxlonum:  Quotations  are  unchanged  at  45  to  50c.  per 
pound  of  MoS,  in  regular  concentrates.  One  seller  reports 
the  sale  of  a  small  lot  of  85%  concentrate  at  48c.  per  unit, 
f.o.b.  New  York. 

Manganese:  The  market  continues  entirely  stagnant. 

Stocks  in  consumers'  hands  are  probably  still  heavy.  Quota- 
tions are  nominal  at  20c.  per  unit  tor  high-grade  foreign 

ore,  c.i.t.  Atlantic  ports. 

Chi-onic:  Nominal  quotations  rule  of  .$20  to  $28  per  net 
ton,  f.o.b.  Atlantic  ports,  but  there  is  little  demand.  One 
seller  reports  occasional  demand  for  carload  lots  tor  spot 
delivery. 

FERRO-ALLOYS 

rerro-nijinsanese:  Sales  of  carload  and  small  lots  are 
recorded,  some  being  made  by  British  sellers  at  $58.35,  sea- 

board, and  others  by  the  Steel  Corporation  on  a  basis  of  $60, 
Pittsburgh.  Consumers  in  gemial.  although  inquiring  now 
and  then  tor  100  to  200  tons,  purchase  only  small  lots  for 
immediate  needs. 

Spiegelcispn:  This  market  is  more  active  and  sales  aggre- 
gating 25i)  tons  have  been  made  at  |26.  furnace,  for  the 

20 '7o  alloy  and  at  around  $25  for  the  lower  grades,  sales  inr 
eluding  various  analyses. 
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THE  article  on  'Accidents  in  Jletal  Mines'  that  ap- 
pears in  this  issue  has  a  semi-otificial  character  be- 

cause the  author  of  it,  Mr.  Horace  F.  Lunt,  is  Commis- 
sioner of  Mines  to  the  State  of  Colorado.  Mr.  Luut, 

moreover,  is  a  mining  engineer  of  experience,  so  that  his 
discussion  of  this  important  subject  is  sure  to  be  useful. 

MONEY  loaned  by  tlie  United  States  to  foreign  coun- 
tries during  1921  amounted  to  over  $500,000,000. 

This  indicates  that  the  money-market  of  the  world  has 
shifted,  since  the  War,  from  London  to  New  York,  for 

foreign-government  loans  arranged  in  America  during 
the  period  under  review  were  nearly  six  times  greater 

tlian  those  raised  in  England.  Germany  has  not  bor- 
rowed ;  the  purchasing  power  of  the  mark  is  lower  than 

it  was  this  time  last  year,  whereas  that  of  almost  every 
other  national  currency  has  appreciated. 

"DELINGWEE  Gold  Reefs  Ltd.  and  Arizona  Consoli- 
■'-'  dated  Copper  Mines  Ltd.  are  names  that  suggest  our 
South-West  obviously  and  South  Africa  less  obviously; 
as  a  matter  of  fact,  they  are  two  puling  wild-cats,  one 
near  Bulawayo,  in  Rhodesia,  and  the  other  near  Clifton, 
in  Arizona.  Why  they  should  consolidate  is  not  obvious, 

for,  as  'The  Capitalist'  remarks,  "the  only  thing  to  be 
said  in  favor  of  the  scheme  is  that  it  will  make  one  com- 

pany instead  of  two  in  which  incautious  members  of  the 

public  may  be  tempted  to  risk  their  money".  It  looks 
as  if  it  were  merely  a  new  shufHe  of  the  cards  for  despoil- 

ing the  unwary. 

TN  our  issue  of  November  12  we  published  part  of 

■*■  tlie  correspondence  between  the  chairman  of  the 
Russo-Asiatic  Corporation,  a  British  mining  company, 
and  the  representative  of  the  Russian  government.  This 
showed  that  the  mining  company  found  itself  unable 
to  resume  operations  on  its  properties  in  western  Siberia. 

Now  comes  the  news  that  the  company's  agent  at  Moscow 
has  been  informed  officially  that  the  Soviet  government 

desires  to  renew  negotiations  for  the  return  of  tlie  prop- 
erties to  their  rightful  owners  and  to  arrange  for  a  re- 

sumption of  productive  industry.  The  Bolshevists  ap- 
pear to  be  prepared  to  make  a  complete  surrender  of 

their  fantastic  notions  of  socialism  and  to  recognize  the 

principles  of  honesty  and  fair  dealing  that  underlie  all 
])rofitable  business.  We  hope  that  the  nruotiatious  will 
end  satisfactorily,  for  if  they  do  they  will  jirepare  the 

way   for  the   resumption   of  work   by   other   eomitanies 
owning  mines  in  Russia. 

pHRISTIAN  SCIENCE,  either  as  a  religion  or  as  a 
^^  science,  makes  no  appeal  to  us,  except  as  a  study  in 
pathology,  but  the  newspaper  piiblished  by  the  Christian 

Science  church  does  interest  us  gi-eatly  because  it  is  a 
tirst-rate  publication.  Therefore  we  regret  to  see  that 
its  management  is  involved  in  a  bitter  feud  with  the 
board  of  directors  of  the  church  that  Mrs.  Eddy  founded. 

The  'Christian  Science  Monitor'  is  a  remarkable  news- 
paper in  that  it  provides  daily  an  enormous  amount  of 

tiiistworthy  and  well-prepared  reading-matter.  It  is  not 
a  work  of  genius,  but  it  is  the  excellent  product  of  a 

group  of  earnest  and  capable  journalists.  It  is  remark- 
able in  being  non-partisan  in  politics,  and  even  its  re- 

ligious ties  are  not  made  unpleasantly  evident.  We  envy 

Boston  the  'Christian  Science  Monitor'  more  than  we 
do  its  Mayor,  its  Commonwealth  Avenue,  or  its  Brown 
Bread. 

RECOGNITION  of  the  Obregon  government  has  been 
delayed  nuich  longer  than  had  been  wished  by  those 

who  hope  to  see  the  two  North  American  republics  on 

good  terms  with  each  other.  A  significant  step,  and  one 
of  good  augury,  is  the  withdrawal  of  American  troops 
from  the  border.  The  garrison  at  Yuma.  Arizona,  is  to 
be  transferred  and  all  the  Ninth  Corps  has  been  ordered 

to  the  Presidio,  at  San  Francisco.  Thus  for  the  first 
time  in  fifteen  years  there  are  no  United  States  soldiers 

on  the  Mexican  border.  This  is  a  compliment  that  Presi- 

dent Obregon 's  government  well  deserves,  for  he  has 
estal)lished  order  and  restored  industry  where  for  ten 

years  the  red  hand  of  revolution  was  paramount.  Our 
northern  border  has  had  no  troops  or  fortifications  for  a 

hundred  years  to  guard  it  from  our  Canadian  neighbors 

and  friends.  The  day  is  coming,  let  us  hope,  when  simi- 
lar securitv  will  be  felt  as  we  look  across  the  Rio  Grande. 

J wise  and  kindl..' 
num,  a  co-operative  and  lu'liiful  man.  No  title  coidd 

add  distinction  to  one  already  so  well  known  and  so  be- 
loved among  the  English-speaking  peoples.  In  death  he 

doffs  his  title  and  is  again  the  unpretentious  old  Scottish 

philosopher  and  statesman,  whose  books  on  'The  Ameri- 
can Commonwealth'  and  'Modern  Democracies'  have 

taugJit  both  old  and  young  tlie  essential  principles  u])on 
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wliirli  rcpn'Sfiitafivc  RoviTiinifiit  may  liopc  to  tlirivi'. 
Mis  hooks  are  good  in  tlieir  way,  but  the  man  himself  was 

higgt'r  tlian  his  hooks.  His  <rroati'st  service  to  humanity 
was  to  Itriiip  the  Kiifrlish-spoakiiig  jK-oples  together,  to  in- 

terpret the  parent  eountry  to  her  independent  children, 
to  expound  the  ideals  that  make  us  one.  It  was  a  service 

not  only  to  the  United  States  and  to  "the  community  of 
nations  known  as  the  British  Commonwealth",  it  was  a 
service  to  humanity,  for  if  the  English-speaking  peoples 
eaunot  refraiai  from  quarreling,  if  the  sinister  shadow  of 
war  is  ever  to  darken  their  horizon,  there  is  no  hope  for 

this  battle-scarred  world.  James  Bryee  was  a  prophet 
honored  in  his  own  country  and  in  others  too ;  he  was  a 
.seer  in  his  generation  and  a  friend  of  all  mankind. 

A  N  odd  tilt  with  Dame  Fortune  is  the  recent  purchase 

■'*■  of  bonds  of  the  Cerro  de  Pasco  Copper  Corporation 
at  116  on  the  day  that  a  part  of  the  issue  was  called  at 
105  and  interest.  In  January  of  this  year  the  company 
floated  $8,000,000  in  8%  bonds  to  mature  in  January 

1931.  at  the  same  time  undertaking  to  appropriate  $840.- 
000  annually  for  a  sinking  fund  to  redeem  the  bonds  at 

105  and  accrued  interest.  Pursuant  to  this  provision  the 
company  called  $140,000  early  this  month.  The  selection 
of  the  particular  bonds  to  be  redeemed  was  made  by  lot, 
so  that  one  of  the  purchasers  at  116  might  have  been  un- 

fortunate enough  to  have  his  bonds  taken  away  from  him 
at  an  outright  loss  of  11  points,  although  the  odds  were 

49  to  1  in  his  favor.  The  explanation  for  the  high  quota- 
tion on  the  Cerro  de  Pasco  bonds  is  the  fact  that  they  are 

convertible  at  any  time  before  maturity  for  stock  at 
$33.33  per  share.  The  lowest  level  ever  reached  was  $27 
in  August  1921,  whereas  in  1919  the  shares  sold  for 

$67.50.  The  current  price  is  around  $35,  but  investors 

show  unmistakable  confidence  in  the  future  of  the  cop- 
per-mining industry,  as  well  as  of  the  Cerro  de  Pasco 

mines  themselves,  when  they  bid  116  for  the  bonds. 

'T'WENTY-FIVE  hundred  dinner-pails  in  Butte  are 
■*■  lull  this  week  that  have  been  empty  for  nearly  a 
year.  Each  day  twenty-five  hundred  miners  are  climb- 

ing Anaconda  hill  who  for  nearly  a  year  have  had  no 
regidar  employment.  At  the  Black  Rock  mine  of  the 

Butte  &  Superior  company,  and  at  the  Stewart,  Moun- 
tain View,  Leonard,  and  Badger  States  mines  of  tlie 

Anaconda  ('opper  company,  whistles  are  blowing  that 
have  been  silent  for  nearly  a  year.  The  cages  that  have 
either  been  idle  or  that  have  carried  only  a  lonely  shaft- 
man  or  timber-man  are  loaded  with  contented  miners. 
Stockholders  whose  dividends  have  been  discontinued 
may  be  hopeful ;  machinery-salesmen  whoso  business  has 
been  dull  may  be  cheerful ;  even  publishers  of  technical 
journals  whose  welfare  depends  on  the  prosperity  of  the 
mining  industrj'  may  enjoy  a  feeling  of  selfish  satisfac- 

tion. But  these  .satisfactions  are  tritSing  compared  with 
the  deej)  joy  that  pervades  the  little  homes  of  these 

twenty-five  hundn-d  workers  whose  sacrifices  and  priva- 
tions only  they  tlii-iii.selves  and  the>r  fellow  miners  in 

Butte  and  the  other  idle  mining  districts  can  appreciate. 

.Ma.v  the  tiiiir  i-(iiiie  snnii  wliiii  teu.s  of  tllousailds  of  iiii'ii 

will  go  back  to  work,  and  when  each  wife  or  mother  will 

have  the  plea.sant  duty  of  filling  a  daily  dinner-pail. 

T~ilSCUSSION  this  week  starts  with  an  earnest  con- 
■*-'  tribution  on  the  important  suli.jcft  of  'Reseai-ch',  by 
Mr.  Frank  H.  Probert.  Professor  of  Mining  in  the  Uni- 

versity of  California.  Our  friend  Mr.  F.  H.  Mason 
shows  a  little  irritation  in  his  response  to  Mr.  T.  T. 

Read's  letter,  but  the  result  is  satisfactory  to  our  readers 
in  giving  them  an  interesting  disputation.  Mr.  Paul  T. 
Bruhl  writes  from  Honduras  to  record  the  results  of  his 

experiments  in  the  use  of  varying  proportions  of  lime  in 
cyanidation.  These  teclmical  data  are  most  welcome.  A 

contentious  subject — the  propo.sed  adoption  of  the  metric 
system — is  discussed  by  Mr.  Sterling  B.  Talmage  of  Salt 
Lake  City.  He  scores  a  point.  Mr.  North  of  Berkeley 
protests  against  the  sentiments  expressed  by  Mr.  Watson 
of  Luning.  Another  plea  for  the  prospector  is  made, 
this  time  by  Mr.  Frank  P.  Davis,  of  Fairview,  New 
Mexico.  He  suggests  the  establisluuent  of  a  Home  for 
Prospectors,  to  be  endowed  by  the  funds  obtained  from 
the  sale  of  licenses  to  the  seekers  of  ore.  Another  letter 

in  behalf  of  the  prospector  comes  from  Mr.  J.  T.  Jones, 

of  Mokelumne  Hill.  He  objects  to  the  incidence  of  for- 
estry regulations  as  embodied  in  the  Timber  and  Stone 

Act.  Evidently  the  prospector  as  a  class  is  not  inarticu- 
late, and  we  are  glad  that  this  is  so,  for  the  services  of 

the  prospector  are  essential  to  the  expansion  of  mining. 

'T'HE  old  question  of  abusing  authority  to  levy  assess- 
•■•  ments  on  mining  shares  is  agitating  some  of  our 

fi'iends  in  Nevada  who  fear,  with  reason,  that  meritori- 
ous enterprises  will  suffer  as  a  result  of  some  of  the 

financing  that  is  being  done  at  the  present  time.  It  is 
true  much  ore  has  been  found  and  many  mines  have  been 
made  that  never  would  have  been  exploited  except  for 

the  assessable-stock  method  of  financing.  No  blanket 
verdict  can  be  brought  against  the  procedure.  On  the 
other  hand  it  undoubtedly  offers  added  opportunity  for 
unscrupulous  promoters  to  exploit  the  public  in  the  most 
unjustifialile  fashion,  still  within  the  sanction  of  the  law. 

Their  plan  is  siiniile.  Shares  are  sold  at  10  or  15  cents, 
for  example,  to  unsophisticated  purchasers,  generally 
from  the  East,  on  the  strength  of  glowing  promi-ses  of 
early  dividends.  Instead  there  come  assessments  of  a 

cent  or  two  per  share.  Some  of  the  innocent  stockholders 
may  pay  the  first  and  perhaps  the  second,  but  sooner  or 
later  many  of  the  payments  become  delinquent  and  the 

promoters  'buy  in'  the  shares  for  the  amount  of  the 
assessment.  Then  they  are  sold  again  to  different  vic- 

tims and  the  process  of  'freezing  out'  by  assessment  is 
repeated.  Sometimes  the  promoters  have  faith  in  the 
merit  of  their  property;  more  often  their  faith  is  about 

as  real  as  the  ore  that  they  are  always  'finding'  but  never 
shipping.  The  suggestion  is  made  that  the  officials  of 
the  stock-exchanges  on  wbieli  the  shares  are  listed  com- 

pel those  in  control  of  the  companies  to  issue  periodi- 
cally complete  financial  statements  showing  the  disposi- 
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(ion  of  tlip  funds  already  olitaincd.  and  that  these  statn- 
nients  be  made  aecessihle  to  the  puhlie.  Perhaps  we  are 

pessimistic;  certainly  we  ai'e  dul)ious.  The  people  who 
buy  such  shares  are  not  likely  to  take  the  troulile  to  in- 

vestigate before  they  buy.  Tlie  strange  thing  is  that 
many  of  them  are  substantial  citizens,  who  in  their  regu- 

lar business  exercise  the  utmost  care  and  judgment. 

When  mining  is  concerned  they  lose  their  heads  com- 

pletely; they  are  prepared  to  'kiss  their  money  goodbye'. 
And  it  is  this  kind  of  money  that  keeps  the  promoters  in 
business.  The  only  remedy  is  to  teach  people  of  this 
class  to  exercise  the  same  discretion  in  mining  that  they 
would  in  any  other  kind  of  speculation.  Ordinary  cau- 

tion would  tell  them  "not  to  invest  in  an  enterprise  of 
which  they  know  next  to  nothing,  and  a  financial  state- 

ment such  as  is  suggested  would  afford  little  additional 
light.  Purchasers  of  shares  can  not  avoid  the  risk  in- 

herent in  opening  new  mining  ground;  but  they  can 
assure  themselves  a  game  in  which  the  cards  are  not 
already  stacked  against  them. 

The  Open  Door  in  China 

The  proposals  made  recently  by  Secretary  Hughes,  that 
no  nation  sliould  be  allowed  to  maintain  spheres  of  in- 

fluence in  China  and  that  no  monopolistic  or  preferential 
concessions  should  be  granted  by  the   Chinese  govern- 

ment to  any  nation,  indicate  a  pi-oper  conception  of  the 
principles  of  equity.     At  the  present  stage  of  develop- 

ment the  Chinese  are  a  susceptible  folk,  and  the  open- 
door  policy  is  the  only  one  that  is  fair  to  all ;  however, 
there  are,  as  a  philosopher  once  remarked,  many  ways 
of  killing   a  cat   besides  choking   it   with    butter;    and 
the  story  of  the  placing  of  the  contracts  for  the  ma- 

terial needed  in  the  new  Shanghai  mint  is  not  an  edify- 
ing one.     From  a  number  of  sources  we  learn  that  the 

facts  are  as  follows :  For  several  years  the  establishment 
of  a  Chinese  mint  at  Shanghai  has  been  advocated  by 
British  interests  in  that  part  of  the  world.     Strong  rep- 

resentations were  made  to  the  Chinese  government  that 
the  sycee   (or  silver  ingot  form  used  as  a  medium  of 
exchange)  be  abolished,  and  that  a  uniform  currency  of 
dollai-s  and  smaller  coins  be  established  throughout  the 
country.    The  suggestion  ultimately  was  acted  upon  by 
the  authorities;   the   Chinese  Mint   Conunission  invited 
definite  suggestions,  whereupon  the  necessary  informa- 

tion was  supplied.    At  this  stage,  in  November  1920,  it 
was  obvious  that  the  business  was  to  be  carried  througli 
equitably;  no  concession  was  to  be  made  or  favoritism 
shown.     The  Commission  called  for  tenders  on  a  plant 
to  produce  400,000  silver  dollars,  or  an  alternative  out- 

put of  smaller  coins,  per  10-hour  day;  and  these  were 
submitted  by  a  number  of  Japanese,  Chinese,  American, 
Dutch,  and  British  firms.     The  British,  who  had  done 
so  much  to  initiate  the  movement,  asked  no  favors  and 
expected   no   preferential  treatment;   it   was  naturally 
anticipated   that   the   Chinese   Mint   Commission   would 
award  the  contract  to  the  firm  submitting  the  best  tender, 
irresptctive  of  nationality.     At  this  stage,  however,  and 
to  tlie  amazement  of  those  who  had  gone  to  the  expense 

ol'  tenih'i'ing  according  to  the  original  si)ecifications,  a 
mint  expert  was  'appointed'  by  the  Chinese  government, 
and  he  happened  to  be  an  American  citizen.  The  immedi- 

ate result  was  tiuit  the  various  firms  who  luid  tendered 

were  supplied  with  a  new  set  of  specifications,  each  item 
of  which  included  a  special  product  of  American  manu- 

facture. Further  specifications,  signed  by  tlie  American 
mint  expert,  were  issued  from  time  to  time,  being  illus- 

trated by  representations  of  special  American  products 
as  an  indication  of  what  was  required.  The  nationals  of 
other  countries  did  not  have  adequate  time  to  prepare 

the  new  tenders,  which,  it  w-as  obvious,  would  have  re- 
ceived no  consideration;  and  little  surprise  was  evinced 

in  any  quarter  when  the  contracts  were  awarded  to 
American  firms.  The  incident  aroused  much  disgust 
among  competing  nationals  in  Shanghai,  and  the  Gov- 

ernment was  blamed  as  having  shown  a  lack  of  ordinary 
commercial  decency.  However,  the  Chinese  are  ex- 

tremely sensitive  to  outside  influences;  hence  the  need 

for  the  exercise  of  an  impartiality  that  will  ensure 
equal  opportunity  for  all  nationals  who  are  interested  in 

the  development  of  that  country  as  well  as  in  the  legiti- 
mate overseas  expansion  of  their  own  industries. 

The  Risks  of  Mining 

A  marked  copy  of  the  'Salt  Lake  Tribune'  containing 
an  article  on  'The  Causes  of  Failure  in  Mining'  has  been 
sent  to  us.  The  article  is  by  Mr.  Henry  M.  Adkinson, 
and  we  have  read  it  with  interest,  because,  like  other 

membei-s  of  the  mining  profession,  we  have  sundry  no- 
tions on  the  causes  of  such  failure.  First,  Mr.  Adkinson 

finds  that  unscrupulous  persons  are  aided  in  obtaining 
money  on  false  representations  by  reason  of  the  fact  that 

"only  a  very  few  interested  investors  are  trained  even 
superficially"  in  a  "special  knowledge  of  geology". 

Hence,  he  says,  there  exists  "a  rather  widespread  feel- 
ing that  mining  is  a  highly  speculative  business".  Here 

at  once  is  matter  for  disputation.  Our  own  observations 
would  indicate  that  a  smattering  of  geologic  knowledge 

does  not  help  the  so-called  investors  so  much  as  is  sup- 
posed :  on  the  contrary,  it  proves  usually  to  be  that  little 

knowledge  that  is  pi-overbially  dangerous.  It  is  well 
enough  for  a  client  to  know  enough  of  the  A  B  C  of 
geology  to  be  able  to  understand  the  report  on  a  mine  or 
to  follow  the  advice  of  an  engineer,  but  when  the  client 

intrudes  his  own  half-baked  ideas  on  the  subject  the 
result  may  be  lamentable.  The  greater  harm  to  the 
business,  however,  is  the  supposition  that  mining  is  an 
investment,  not  a  speculation.  That  is  an  old  blunder, 
aud  one  against  which  we  have  animadverted  many 

times.  Mining  may  not  be  "dangerous",  but  certainly 
it  is  risky ;  indeed  it  is  the  element  of  risk  that  makes  it 

so  attractive  to  the  genuine  adventurer,  using  the  word 
in  the  proper  sense  of  one  who  embarks  on  a  legitinuite 

venture.  "Without  risk  there  would  be  no  prospect  of  a 
large  gain;  and  it  is  the  possibility  of  a  gain  large  in 
proportion  to  the  money  used  that  attracts  the  real 

miner.  The  sagacious  man  diminishes  the  i-isk  as  much 
as  possible  by  careful  investigation,  and.  more  partieu- 
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larly.  hy  takiiit;  tlic  lulviii'  u\  an  ixpiTiciicTd  and  otlii-r- 

wisf  Inistwnilliy  specialist,  a  mining  cntriiu'cr ;  Imt  In- 

iifVfi-  iiiiH^iiii's  that  he  can  avoid  all  the  risk  inherent 

ill  the  search  I'or  ore.  Mr.  Adkinson  .says  tliat  "luany  of 
the  speculative  hazards  of  ininiug  are  either  wholly 

eliminated,  or  reduced  to  a  minimum,  if  the  business  is 

uiidertJiJveii  with  the  same  sound  l)usiness  judgment  and 

the  same  careful  attention  to  orilinary  business  priiici 

pies  that  the  eoniinereial  fields  with  which  most  men  are 

ac(|naintcd  tiemand".  To  which  one  might  say,  "I  get 

you,  Steve",  despite  the  syntactical  obstructions.  Cer- 
tainly the  losses  incurred  would  be  much  smaller  and 

the  winnings  would  be  much  larger  if  the  ordinary 

principles  of  successful  business  were  not  ignored  so 

often ;  but  the  suggestion  that  all  risk  can  be  avoided  is 

repeated,  and  to  this  we  must  demur  again.  All  business 

involves  some  risk,  of  coui-se,  but  in  mining  we  have  to 
deal  not  only  with  the  natural  depravity  of  man,  par- 
tieularl.v  his  proneness  to  do  unto  others  as  they  would 

do  unto  him,  and  to  "do  it  firet";  we  have  not  only  the 
al>errancies  of  human  nature  and  the  trickeries  of  trade, 

such  as  are  common  to  commerce,  but  the  vagaries  of  ore 

deposition — the  inevitable  uncertainty  as  to  the  con- 
tinuity of  orebodies.  This  factor  of  uncertainty  can  be 

overcome  by  exploration  and  development,  by  drilling 

and  cross-cutting,  so  that  enough  ore  can  be  rendered 
measurable  to  serve  as  an  assured  reserve  for  several 

years.  Then  there  is  established  what  is  cominonlv 

called — in  prospectuses — "a  manufacturing  pr()i)()si- 

tion",  that  is,  an  enterprise  in  which  one  can  count  on 
a  steady  profit  because  both  the  sup]ily  of  raw  material 

and  the  market  for  the  fini.shed  product  are  assured. 

We  do  not  belittle  the  splendor  of  such  mines  as  have 

been  so  developed  as  to  ensure  a  steady  output  for  man.v 

years  and  thereby  to  postpone  definitely  one  of  the  dan- 

gers to  which  mining  is  subject,  namely,  the  depletion 

of  the  ore-reserves;  but  even  to  enterprises  of  so  favor- 

al)le  a  character  it  is  a  misuse  of  terms  to  apply  such 

a  phrase  as  "manufacturing  proposition",  because  it  is 
deceptive.  A  mine  is  a  wasting  a.sset ;  its  resources  are 

consumed  without  replenishment;  the  more  ore  one  re- 
moves the  less  remains  in  the  ground.  A  niaiuifacturer 

once  he  is  established  can  obtain  his  raw  material 

from  many  sources;  he  is  not  self-cont-iiined  in  this  re- 
spect, nor  does  he  expect  to  be.  As  to  the  market  for  the 

miner's  products,  it  may  be  said  that  in  this  regard  he 
ia  no  worse  placed  than  others  engaged  in  business,  for 

recent  events  have  proved  how  the  prices  of  everything 

fluctuate  between  wide  extremes.  On  the  other  hand, 

we  do  not  hesitate  to  say  that  when  the  element  of  risk 

in  a  mining  enterprise  has  been  removed  apparently,  tiy 
the  proof  of  enom.ous  reserves  and  the  assurance  of  a 

fixed  price  for  the  metallic  product,  it  ceases  to  be  a 

good  mining  venture  for  those  not  already  participating 
in  the  venture,  because  usually  the  market  valuation  of 

the  jiroperty  by  ttiat  time  has  reached  a  point  where  in- 
vestment is  unattractive — ^the  rate  of  the  return  on  the 

capital,  plus  allowance  for  redeeming  that  capital,  is  in- 

suffii'ient  for  a  sound  investment,  whereas  its  attractive- 

iie.s.s  as  a  speculation  li;is  been  Io.st  li.\  rea.son  of  the  fact 

lliat  mo.st  of  the  favoialile  possibilities,  of  expansion  or 

c  nrichiui'iit,  have  been  discoiuited.  so  that  there  remain 

i-iiietly  the  chances  of  dis;ii)|>ointmeiit.  Of  these  there 
are  plenty  lying  in  wait  for  the  man  tliat  believes  there 

is  no  ri.sk  in  a  well-developed  and  well-managed  mine. 

Besides  the  finding  of  blocks  of  poor  ore  and  barren  rock 

within  the  heart  of  the  reserve;  and  of  refractory  ele- 

ments in  some  of  tlie  ore.  there  are  the  usual  mishaps  of 

tire,  flood,  and  sti'ikes.  Such  troul)les  may  come  to  any 
l)usiness,  of  course,  but  a  fire  underground  or  the  irrup- 

tion of  an  excessive  flow  of  water  are  perils  of  a  char- 

acter unlike  anything  that  may  befall  an  enterprise 
established  on  the  sunlit  surface. 

All  this  sounds  anything  but  cheerful.  Our  purpose, 

however,  is  not  to  belittle  the  attractiveness  of  mining 

but  to  emphasize  the  fact  that  in  the  risk  lies  one  of  its 

chief  attractions,  if  with  the  recognition  of  its  inherent 

hazard  there  is  maintained  a  reasonable  amount  of  cau- 

tion. Incompetent  management  and  lack  of  capital  have 

crippled  many  promising  mining  ventures,  but  the 

greatest  losses  that  the  public  has  sustained  have  been 

caused  by  the  over-valuation  of  the  richest  and  biggest 
mines  on  the  supposition  that  no  risk  remained.  The 

over-valuation  of  such  mines  as  the  Consolidated  Vir- 

ginia, the  Coutcution,  the  Chrysolite,  the  MoUie  Gibson, 

the  Goldfield  Consolidated,  the  Esperanza.  the  Mount 

Morgan,  the  Broken  Hill  Proprietary,  the  Lake  View 

Con.sols,  and  the  "Waihi  have  hurt  the  public  much  more 
than  have  the  misadventures  of  a  hundred  wild-cats. 

Most  of  the  great  bonanzas  have  been  appraised  on  the 

share-market  at  three,  four,  or  even  ten  times  their  real 

value,  on  an  investment  basis,  that  is,  interest  jtlus 

amortization.  "When  a  five-million-dollar  proi)erty  is 
valued  at  fifteen  or  twent.v  millions,  as  exjjressed  by  the 

stock  quotation,  it  is  evident  that  soraebod.v  loses  ten  or 

fifteen  millions.  AVhat  liapi>ens  is  that  this  amount  of 

money  is  transferred  from  tlie  pockets  of  the  many  to 
the  coffers  of  the  few.  Part  of  the  loss  is  due  to  greed, 

to  the  hope  of  Itccoming  rich  <|uickl.v.  but  most  is  due 

to  the  a.ssumption  that  the  element  of  risk  does  not  exist 

in  the  operation  of  a  proved  bonanza.  This  is  accepted 
to  such  an  extent  that  its  resources  are  supposed  to  be 

ine.xhaustible,  as  was  believed  by  the  victims  of  the  Rand 

consolidations.  As  a  matter  of  fact,  the  buying  of  stock 

in  these  i)henomenal  mines  constituted  a  bad  mining  risk 

because  the  chances  of  a  large  gain  liad  been  fully  dis- 
counted, and  the  speculator  was  in  tlie  jiosition  of  one 

who  backs  a  favoi-ite  when  the  betting  will  allow  only  odds 
so  great  that  the  gamble  is  a  iioor  one.  that  is.  there  is 

little  to  lie  won  in  ])roportion  to  the  amount  that  may  be 

lost.  In  short,  those  who  bought  bonanza  stocks  tiiought 

they  were  investing,  whereas  they  wei'c  gambling  reck- 
lessly. As  soon  as  the  element  of  risk  disappears  from  a 

mining  venture,  and  the  market  has  discounted  the  sup- 
po.sed  fact,  it  is  the  part  of  wisdom  to  get  out  of  it  or 

to  stay  out  of  it.  Mining  is  an  adventure,  a  sane  ad- 

venture ;  it  is  rarel.v  an  investment  and  it  ne(>d  not  be  a 
gamble.     It  is  a  reasonable  speculation. 
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Research 

The  Editor : 

Sir — To  the  Great  War  we  attribute  all  the  political, 
industrial,  moral,  and  social  ills  that  beset  the  peoples  of 

the  earth.  I'nder  the  whip  of  war,  with  little  but  patri- 
otic pride  as  an  incentive,  genius,  initiative,  resourceful- 

ness, and  other  kindred  latent  qualities  were  developed 

o\er-night,  and  being  efficiently  organized  tliey  rendered 
irresistible  the  combined  forces  of  the  Allies.  Research 

was  the  watchword  in  answer  to  the  cry  of  alarm  as  new 

and  unusual  problems  were  forced  upon  us.  t'urrent 
practices  had  to  be  changed,  substitutes  devised  for  tilings 

then  unprocurable,  for  intensive  production  regardless 
of  cost  was  vital  to  success.  Self  was  subordinated  to 

country,  e  pluribus  iinum.  So  the  War  left  us,  and  as  the 

clouds  lift  we  find  it  difficult  to  adjust  ourselves  to 

changed  conditions;  on  every  side  we  hear  the  watchword 

'research'  echoing  back  from  many  reflecting  surfaces 
until  it  becomes  almost  a  noise  to  our  ears.  In  the  true 

spirit  of  research  let  us  ponder  this  pandemic. 

An  editorial  in  the  'Mining  and  Scientific  Press'  some 
months  ago  (May  21,  1921)  pleads  for  research  in  mod- 

ern institutions  of  learning,  but  suggests  restriction  of 

the  field  to  those  possessing  the  rare  yet  essential  quali- 
fications of  seekers  into  the  great  abyss  of  undiscovered 

truth.  These  traits  of  genius  are  a  priceless  heritage  to 

a  select  few.  They  may  be  developed  in  a  small  number, 

they  are  unattainable  by  the  multitude,  and  yet  in  many 
scientific  societies,  educational  institutions,  and  academic 

circles  prolificacy  in  research  is  the  yardstick  by  which 

professional  standing  is  measured.  The  spirit  of  research, 

in  my  opinion,  is  blasted  when  mentality  is  conscripted 
into  the  cause. 

Research  is  not  peculiarly  the  prerogative  of  a  pro- 
fessor nor  is  it  a  priceless  gem  cut,  polished,  and  mounted 

in  a  setting  of  university  libraries  and  laboratories.  Tt 

may  be  conducted  by  private  parties,  government  bu- 
reaus, or  business  organizations;  its  field  comprises  not 

only  the  sciences,  arts,  and  letters,  but  the  humanities. 

Everywhere  there  is  need  of  investigation,  and  with  in- 
creasing knowledge  new  projects  will  be  born,  dead  issues 

revived.  Admittedly  a  modern  university,  jxr  se,  is  con- 
cerned with  a  balance  between  the  discovery  of  truth  and 

the  transmission  of  learning,  but  in  the  editorial  above 

referred  to  I  infer  that  a  deeper  significance  is  given  to 

the  term  'university',  one  not  restricted  by  campus  walls 
or  quadrangle,  but  tliat  larger  field  where  organized 

common -sense  may  operate  to  alleviate  and  ameliorate 

luiman  needs  and  ills,  to  discover  by  synthesis  and  an- 

alysis the  dormant  forces  and  jiut  to  use  for  the  benefit 
of  mankind  the  resources  of  the  earth.  Research  must 

be  conducted  not  only  into  musty  manuscripts,  pestifer- 

ous pus,  or  elusive  electrons,  legitimate  and  attractive  as 
these  verdant  fields  are  to  those  who  can  ruminate  in 

them,  but  investigative  work  should  have  a  utilitarian 

touch,  that  industry  may  give  birth  to  industry,  that 

natural  forces  may  be  marshalled  and  made  servants  to 

man,  so  that  human  progress,  contentment,  and  enlight- 
enment may  result.  Research  may  give  us  the  flimsy 

gossamers,  but  it  must  weave  these  priceless  threads  into 

the  warp  and  woof  of  industry.  I  do  not  belittle  the 

enriching  influences  of  .scholarly  search  into  abstract  and 

abstruce  realms  of  thought,  which  illuminates  our  path 

in  following  the  obscure  causes  of  advancing  civilization. 

Ihe  engrossing  enigma  of  the  fourth  dimension  will  in 

time  be  understood  by  others  than  Einstein,  but  in  these 

troublous  times  we  need  substance,  not  shadow;  food, 

not  foibles.  Better  perhaps  that  our  energies  be  di- 

rected to  the  great  problem  of  human  relationships,  man 

to  man,  nation  to  nation,  and  strive  for  a  solution  of  this 

world-wide  condition  of  unrest  and  economic  stagnation. 

The  great  crises  of  our  lives  appeal  first  to  our  emo- 
tions, then  to  our  intellect.  Surely  the  nightmare  of 

war  has  left  us  in  a  state  of  hysteria,  and  the  last  con- 
vulsive sobs  are  not  yet.  The  youth  of  the  land  seeks 

solace  in  supper  and  dance ;  the  laboring  man  has  tasted 

of  a  luxury  to  which  he  is  not  accustomed ;  society  con- 

sumes itself  in  riotous  living.  "Back  to  normal"  is  a 
good  slogan  to  be  soiinded  in  schoolroom,  church,  home, 

and  workshop.  The  word  'back'  is  a  forward  movement, 
anomalous  as  tliis  may  seem.  Research  in  the  field  of 

liuman  endeavor,  the  straightening  of  the  path  of  life,  is 

of  infinitely  greater  importance  at  this  time  than  the 

causation  of  cosmic  cataclysm.  Dallas  Lore  Sharp  has 

recently  said,  "Not  scribe  but  citizen,  not  autlior  but 
voter,  is  the  business  of  the  school,  the  true  end  of  its 

course  of  study".* The  symptoms  of  the  mental,  moral,  and  economic  dis- 
ease with  which  the  world  is  afflicted  are  so  woefully 

apparent  that  further  diagnosis  without  palliative  pre- 
scription may  make  the  condition  chronic :  nor  can  we 

remedy  by  drastic  action  of  excision,  liy  mental  thera- 

peutics, or  the  rest  cure.  Patient  and  practitioner  must 
collaborate  in  order  to  effect  a  cure.  Tt  is  socially  and 

economically  unsouiul  to  anticipate  a  return  to  the  con- 
ditions of  1914,  for  tlic  desjiotism  of  ca[iital  and  the 

arrogance  of  labor  are  of  tlie  dead   past.     ()iu>  of  tlie 

*'The  Atlantic  Monthly',  July  1921. 
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greatest  problems  coufronting  us  is  how  best  to  effect  a 
reconciliation  of  these  warring  elements,  by  what  means 

can  the  wage-taruer  be  brought  to  understand  the  risks 

and  problems  of  the  payer  of  wages,  and  whereby  can  tlie 
capitalistic  class  be  made  sympathetically  mindful  of  the 
h'gitimate  asi)irations  of  those  on  whose  efforts  out  put 
depends. 

The  field  of  humanics  is  an  inviting  our  tn  the  research 

worker,  and  in  pei-sistcnt  conscientious  search,  new  i-e- 
lationships  may  be  established  even  though  startling  dis 
covery  be  not  made.  Secretary  Hoover,  of  the  Depart 
ment  of  Commerce,  with  the  l)road  constructive  visioi, 

that  characterizes  him,  is  promoting  by  preachment  and 

practice,  by  conference  and  council,  a  policy  of  investi 
gation  which  cannot  fail.  Judge  Gary  in  his  statement 
to  the  stockholders  last  annual  meeting  of  the  U.  S.  Steel 

Corporation  subjected  the  soul  of  his  corpoi-ation  to  the 
light  of  day  with  sucli  frankness  that  even  the  most 
obdurate  must  see  in  his  words  an  earnest  unreserved 
desire  to  take  council  with  all  classes,  but,  says  he 

"Wliere  the  interests  of  the  general  public  and  th^ 
nation  clash  \\ith  private  interests  the  latter  must  ht 

subjugated,  the  obligations  are  reciprocal,  the  manage- 

ment of  a  corporation  must  have  constantly  and  uppei- 
most  in  mind  the  rights  and  interests  of  the  general 

I)nblic  not  only  as  determined  by  the  law  of  the  land,  but 
as  a.seertainal)le  from  public  sentiment,  when  clearly 

defined".  He  advocates  publicity,  regulation,  and  reas- 
onable control  through  government  agency :  comprehen- 

sive practical  legislation,  binding  to  capital  and  labor 
alike. 

John  D.  Rockefeller,  Jr..  in  an  address  at  Atlantic 

City,  before  the  Chambers  of  Commerce  of  the  United 
States,  in  1918,  presented  an  industrial  creed,  part  of 
which  I  cpiote: 

•  "I  believe  that  labor  and  capital  are  partners,  not 
enemies:  that  their  interests  are  common  interests,  not 

opposed,  and  that  neither  can  attain  the  fullest  measure 
of  prosperity  at  the  expense  of  the  other,  but  only  in 
association  with  the  other.  I  believe  that  the  purjiose 

of  industry  is  quite  as  much  to  advance  social  well-being 
as  material  well-being  and  that  in  the  pursuit  of  that 
purpose  the  interests  of  the  community  should  be  care- 

fully considered,  the  well-being  of  the  emjiloyees  as  re- 
spects living  and  working  conditions  slioidd  be  fully 

guarded,  management  should  be  adequately  recognized. 
and  capital  should  be  justly  compensated,  and  that 
failure  in  any  of  these  partiodars  means  loss  to  all  four. 
I  believe  that  the  application  of  right  principles  never 
fails  to  effect  right  relations:  that  the  letter  killeth  and 
the  spirit  maketh  alive;  that  forms  are  wholly  secondar.v 
while  attitude  and  spirit  are  all  important,  and  that 
only  as  the  parties  in  industry  are  animated  by  the  spirit 
of  fair  play,  justice  to  all.  and  brotherliood.  will  any 

plans  which  they  may  mutually  work  out  succeed." 
Tliese  reflections  of  thinking  minds  are  not  platitudin- 

ous. Expres.scil  tliouglit  lias  anticipated  constructive 
action,  and  matt  rial  progress  is  being  made.  Withal 
the  greatest   forces  of  industry  are  llie  unseen   forces. 

constant  and  certain  in  their  action.  Integrity  is  a  real 

factor;  intelligence  cannot  be  seen,  but  no  one  questions 
its  influence;  and  the  crreatest  of  all  is  good-will.  The 

spirit  of  the  worker  is  cither  industry's  greatest  asset  or 
its  gi-eatest  liability;  this  statement  is  irrefutable.  To 
engender  a  right  .sj>irit  is  the  solemn  ri'sixmsihility  of  the 
man  who  handles  nun.  High  wages,  short  sliifts.  and 
even  good  living  conditions  do  not  guarantee  industrial 
peace.  Good-will  is  a  human  attribute  whicli  cannot  be 
begotten  of  material  furccs;  human  contact  alone  creates 
it.  Here  is  a  fallow  field  inviting  to  all ;  let  us  press  deep 

into  its  yielding  surfai-c  the  plowsluii-e  of  peace:  let  us 
sow  the  seeds  of  researcli  and  garner  an  abundant  har- 
vest. 

Returning  to  tlie  narrow  confines  of  the  college 
campus,  wliere  perhaps  the  cry  of  research  is  heard  the 
loudest,  is  there  not  here  a  neglected  but  prodigiously 
jiotential  field  for  researcli  other  than  that  of  parchment, 

test-tube,  or  microscope  ?  Here  year  after  year  thousands 
of  students  foregather,  and  for  what  purpose?  To  be 

filled  with  dogma  and  doctrine,  stuffed  with  a  hetero- 
geneous hodge-podge  of  text-book  learning  wliich  on 

being  equated  into  units  of  a  set  curriculum  may  equal 

a  degree!  Yes  and  No!  A  univei-sity  fails  utterly  if  it 
disregards  or  belittles  its  obligation  to  take  the  plastic 

clay  of  youth  and  mold  it  into  the  form  of  sturdy,  chiv- 
alrous manhood  and  worthy  citizens.  Dean  Frederick 

Sehutz  Jones  of  Yale  made  this  significant  remark  a 

yeai"  ago,  "There  was  a  time  when  I  thought  we  must 
teach  in  college  first  and  foremost  the  learning  of  books. 
In  these  days  I  would  bend  every  effort  to  the  making 

of  good  citizens,  and  by  a  good  citizen,  I  think  I  mean  a 
man  who  is  master  of  himself,  earns  his  own  living,  and 

as  far  as  possible  in  doing  it  is  of  benefit  to  his  feUow 

men".  The  doleful  note  of  wailing  jeremiad  is  heard  in 
every  college  community,  but  few  indeed  are  they  who 
heed  it. 

Many  i)co])lf  have  a  grievously  wrong  idea  that  a  uni- 
versity is  an  academic  workshop  turning  out  a  finished 

product  liranded  l\v  a  ]iarchment  as  a  scholar.  A  uni- 
versity is  but  a  step  from  the  kindergarten.  It  cares  for 

cliildreii  of  larger  growtli.  immature,  susceptible  to  in- 
fluences for  good  or  ill.  striving  for  mental  as  well  as 

bodily  gi'owth  and  development,  responsive.  enthu.siastic. 
human.  Shall  we  gorge  tlir  brain  and  starve  the  soul  of 
such  as  these? 

The  spirit  of  sclmlarship  must  be  fo.stcred.  alertness 
and  an  enquiring  haliit  should  be  stimulated,  and  ever.v 
inducement  and  encouragement  given  to  those  gifted 
with  a  brilliant  intellect ;  but  a  universit.v  has  other 

duties  to  perfonn,  it  must  care  for  the  moral,  as  well  as 
the  mental  welfare  of  those  whom  it  admits.  Our  State 

institutions  do  not  discriminate  against  sex.  creed,  or 

color:  rich  and  poor  are  invited,  any  and  all  wlio  can 
meet  certain  requirements  of  somewhat  loosely  enforced 
rules  of  scholastic  standing.  Such  a  motley  group  needs 

moral  direction,  ideals  of  riglit  and  i-igliteous  living  must 
l)e  a  part  of  curriculum,  love  of  home,  lo.yalty  to  State 
and    country,    noble    manhood    and   sweet   womanhood, 
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surely  these  most  pret'ious  things  may  be  taught  with 

more  lasting  benefit  to  the  student  than  many  of  thi> 
decadent  phih)sophies  of  ajicient  and  modern  times.    But 

in  order  to  teaeli  these  things  we  must  know  the  material 

with  which  we  have  to  deal;  research  into  human  hearts. 

minds,  and  motifs  is  necessary.     It  is  a  bles.sed  field  in 

which  to  labor,  requiring  no  costly  physical  equipment  of 

hiboratory  or  library;  the  problem  never  palls,  intricate 

and  seemingly  impossible  as  some  of  the  complications 

are  at  times;  tangible  results  are  quickly  obtainable  and 

the  reward  of  effort  is  certain.     The  appreciation  of  the 

work  done  may  seem  to  be  written  in  sand,  which  the 

first  tide  of  adversit.y  or  success  obliterates,  but  more 

often  the  reactions  are  graven  in  the  hearts  of  men  and 

endure  to  the  end.  _,  xt-  t^ b  R.\NK  H.  Probert. 

University  of  California,  January  5. 

Wetting  and   Amalgamation 
The  Editor: 

Sir — In  your  i.ssue  of  December  31,  T.  T.  Read  at- 

tempts to  wax  facetious  with  i-egard  to  my  letter  on  wet- 
ting and  amalgamation,  wliich  appeared  in  your  issue  of 

December  3.  Had  1  been  fortunate  enough  to  have  read 

Mr.  Read's  paper  on  amalgamation  of  gold  ores,  which 
he  mentions  as  having  appeared  in  the  Transactions  oT 

the  A.  I.  M.  E.  for  1907,  1  might  have  felt  that  the  last 

word  had  been  said  on  the  subject,  and  not  have  made  the 

experiment  I  described;  but  I  did  not  see  his  paper,  and 

as  it  appeared  several  years  after  my  experiment  it  would 

have  been  too  late  to  direct  my  efforts  into  more  profitable 

channels,  even  if  I  had  seen  it.  I  had  read  a  good  many 

exhaustive  works  on  the  subject  of  amalgamation  that 

pre-dated  Mr.  Read's  paper,  but  they  did  not  deter  me 
from  making  the  experiment. 

Mr.  Read  suggests  that,  as  I  did  not  iniblisli  the  result, 

probably  I  made  the  experiment  to  amuse  myself.  Using 

the  word  'amuse'  in  the  sense  of  'to  occupy  pleasingly', 
he  is  right ;  unless  I  am  much  mistaken  a  great  deal  of 
research  is  done  for  that  purpose,  for  to  search  for  trutli 

by  means  of  experiments  is  a  pleasureful  occupation.  As 

a  matter  of  fact,  however,  the  result  of  the  experiment 
was  embodied  in  a  paper  on  gold  solvents  that  I  read  be- 

fore the  Mining  Society  of  Nova  Scotia,  and  which  duly 
appeared  in  its  transactions.  I  was  well  aware  at  the 

time  I  made  the  experiment  that  I  was  traversing  ground 
that  already  had  been  ti-oilden,  but  I  was  under  the  im- 

pression that  I  was  doing  it  in  a  different  way,  and  Mr. 

Read,  with  his,  perhaps,  fuller  theoretical  knowledge  of 

the  subject,  offers  no  evidence  to  the  contrary.  When 

writing  the  letter  on  wetting  and  amalgamation,  as  it 

bore  on  the  subject,  I  thought  it  would  be  interesting  to 

give  an  account  of  the  experiment,  and  in  doing  so  1  dis- 

tinctly stated  that  1  was  writing  from  memory.  Under 

such  conditions,  it  hardly  was  to  lie  expected  that  I 

should  include  a  bibliography  of  what  previously  had 

been  done.  I  had  not  the  necessary  data  at  hand.  1 
stated  in  my  letter,  however,  that  it  was  well  known  that 

gold  was  more  soluble  in  hot  than  in  cold  mercurv.  and  I 

thought  that  statement  would  have  precluded  anyone 

with  ready  perception  from  thinking  I  imagined  I  had 
reached  an  original  conclusion. 

Mr.  Read  appears  to  agree  with  Aiulrcw  Carnegie  tiiat 

much  time  and  money  is  wasted  liecause  investigators 

fail  to  find  out  what  others  have  done.  Perhaps  it  is: 

but  can  it  always  be  taken  for  granted  that  what  ha.s 

been  done  has  necessarily  been  done  absolutely  accu- 

rately ?  Huxley  took  an  opposite  view  to  Carnegie,  and 

insisted  on  the  importance  of  first-hand  knowledge  from 
experiments.  He  boa.sted  that  he  never  stated  anything 

for  a  fact  in  lus  biological  lectures  that  he  had  not  veri- 

fied by  his  own  experiments.  There  is  so  much  to  be  done 

in  these  days  that  this  no  longer  is  always  pos.sibIe;  still, 

that  Huxley  in  the  main  was  right  has  been  proved  a 

thousand  times.  For  example,  had  Rayleigh  l)een  content 

to  accept  as  accurate  the  previous  determinations  of  the 

density  of  nitrogen,  argon  would  not  have  been  discov- 
ered. The  frequent  periodic  revision  in  tiie  atomic 

weights  of  the  elements,  made  necessary  liy  the  errors  of 

experimenters,  strongly  .supports  Huxley's  contention. 
But  why  go  on  ?  Of  the  finding  of  examples  there  is  no 

end.  To  my  mind,  the  great  difficulty  in  starting  any 

new  research  is  to  know  what  to  accept  and  what  to 

verify,  or  disprove,  as  the  case  may  be. 

In  conclusion,  may  I  draw^  Mr.  Read's  attention  to  a 
little  [ioem  by  Eden  Phillpotts  that  apiiearcd  in  a  recent 

"  Scribner' : 

"I  cursed  the  puddle  when  I  found 
Unseeing  I  had  trod  therein. 
Forgetting  the  uneven  ground. 
Because  my  eyes 
Were  on  the  skies. 

To  glean  their  glory  and  to  win 

The  sunset's  trembling  ecstacies. 

"And  then  I  marked  the  puddle's  face, 
When  still  and  quiet  grown  again. 
Was  but  concerned,  as  I,  to  trace 
The  wonder  spread 
Above  its  head. 
And  mark,  and  mirror,  and  contain 
The  gold  and  purple,  rose  and  red. 

"We  seek  our  goals;  we  climb  our  ways 
With  hearts  inspired  by  radiant  thought. 
And  hate  the  luckless  wight  who  stays 
The  upward  stream 
Of  vision's  beam; 
Nor  guess  that  we  have  roughly  wrought 

A  like  hiatus  in  his  dream." 

Victoria.  B.  C,  January  4. F,   H.  Mason. 

Lime  in  Cyanidation 
The  Editor : 

Sir — In  your  issue  of  November  ">  there  is.  in  the  sec- 
tion devoted  to  Discussion,  an  interesting  contrilmtio;i 

by  Mr.  Ernest  (iayford.  In  some  experiments  1  made  a 

couple  of  years  ago  on  the  effect  of  varying  amounts  of 

lime  on  the  extraction  of  gold  1  found  that  the  larger 
amounts  caused  a  decrease  in  the  extraction  of  about 

30%.     This  decrease  I  attributed  to  the  interaction  of 
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ealeiimi   hydrate  with  some  of  tlie  soluble  salts  in  tb.'  lisb    units   ai-e    never   even    ronsidered,   except   possibly 
mill-water.     The  addition  of  lime  to  the  water  resulted  when  presenting  final   results.     But  if  Mr.  Reed's  sug- 
in  tlie  formation  of  a  wliit«  gelatinous  precipitate  which  gestions  are  carried  to  their  logical  conclusion,  we  may 
was  the  cause  of  the  trouble,  for  when  it  was  removed  by  expect  to  read  in  the  most  up-to-date  work  on  analytical 
filtration  prior  to  eyanidation  the  extraction  was  nonnal.  methods  sonictliing  like  this: 
I  il(.  uot  think  that  lime  by  itself  causes  re-precii)itation  '•Take  a  metric  quart  of  solution  A.  boil  it  down  to  a 
of  dissolved  gold  or  silver;  it  probably  retards  their  solu-  metric  gill,  add  eleven  thirty-seconds  of  a  metric  ounce 
tion  through  inter-action  with  .some  soluble  salt.  This  of  solid  reagent  B,  run  in  sohition  C  to  the  desired  re- 
inter-action  may  produce  a  precipitate  possessing  reduc-  action  from  a  burette  graduated  in  hundredths  of  a 
ing  properties;  or  it  may  engender  a  soluble  salt  that  is  a  metric  half-pint,  and  is  the  value  of  the  resulting  preeipi- 
precipitaiit  of  the  precious  metals.  The  observation  that  tate  is  in  excess  of  a  metric  six  shillings  and  ninepence, 
low  alkalinity  causes  re-precipitation  is  of  interest.  T  the  material  may  be  considered  as  a  commercial  possi- 
append  the  results  obtained  when  ditlVrcnt  amounts  of  bilitj'." 
lime  are  added  to  a  high-grade  silver  ore.     In  the  tests  An   absurd   comparison?      Of   course   it   is:    but    the 
enough  powdered  lime  was  mixed  with  the  ore  at  the  absurdity  differs  only  in  degree  and  not  in  kind  from 
commencement  of  the  experiment  to  neutralize  the  acid-  the  suggestion  made  by  Mr.  Reed.     The  remedy  lies  uot 
ity  which  had  previou.sly  been  determined.     A  varyiug  in  devising  a  hybrid  system,  or  illegitimate  cross  between 
surplus  ensured  varying  alkalinities  during  and  at  tlie  metric  and  English,  inheriting  the  vices  of  both  and  the 
end  of  the  experiment.    The  lime  used  was  ;);13%  water-  virtues  of  neither;  it  is  a  matter  of  educating  people  to 
soluble  and  the  tailing  a.s.says  were  corrected    for  the  think  in  metric  terms.    The  advantage  of  metric  weights 
extra  weight  introduced  by  the  insoluble  portion  of  the  and  measures  over  the  present  English  system  is  reeog- 
added  lime.     The  cyanide  solution  was  made  up  witli  nized  to  be  fully  as  great  as  the  corresponding  advan- 
tap-water.     The  results  show  that  ditferent  alkalinities  tage  of  the  American  monetary  system  over  the  English : 
have  little  effect  on  the  extraction  of  silver  and  none  but  we  have  not  yet  been  educated  up  to  it.     If,  instead 
whatsoever  on  that  of  gold :  of  the  periodic  agitation  for  a  law  making  the  use  of  the 

.\ritation  tor  70  hoiira.     Dilution  4;1.     Heads:  Silver,  58.58  oz.;  Gold.  0.055  oi. 

,   Before  test   .                .   After  test   .  Consumption 
Tot.il                Free  Total                Free  per  tun  . —  Tailing-  a-^s a.vs  — .  Extraction 

^"^                                                  KCN                KCN  KCN               KCN                 CaO  KCN  silver  eolA  silver               gold 
^°-                                                   "^o                    %  %                    %                      %  lb.  oz.  oz.  n                    % 
\          0  440                0  440  0.310                0.310                 0.042  10.4  4.G0  ■          0  0028fi  92.1R  94.80 
-          0  440               0.440  0.307               0.307                0.083  10.4  4.90  0.00286  91.6.i  94.80 
'          0.441)                0.440  0.:300                0.300                  0.105  11.2  4.75  0.00286  91.91  94.80 
*     •  ■  ■      0.440               0  440  0.300               0  300                0.110  11.2  4.54  0.00286  92.26  94.80 

Paul  T.  Bruhl.  metric  system  compulsory,  we  could  initiate  one  strong 

San  Juaneito,  Honduras,  December  6,  1921.  movement  which  would  result  in  the  teaching  of  the 
— — —  metric    system    in    the    ]niblic    schools,    along    with    the 

Metric    Weights   and   Measures  English  system,  I  believe  the  relative  advantages  of  the 

The  Editor  •  metric  system  would  become  so  well  known  that  within  a 
,,.  few   years   the   clumsv    English   units   of   measurement 

-S.r-The  communication  from  II.  W.  Reed,  in  y„n,-  ^vould  naturally  die  of  disusl    I  know  there  is  no  labora- issue  of  December  10.  brings  to  my  mind  a  conversation  „^,,^.  ̂ .,^,,,^5^^,  trained  to  think  in  metric  terms,  who  would 
I  had  some  years  ago  with  a  conservative  Englishman,  voluntarilv  go  ba.'k  to  the  use  of  avoirdupois  or  apothe- who  nisistcd  in  all  seriousness  tliat  the  Britisli  m«n,.tary  ,^,1,3  ̂ ^^[^  j^  analvtical  work. system  was  not  only  preferable  to,  but  also  simpler  than.  Sterling  B.  T  vlm\ge the  American.    To  my  somewhat  breathless  inquiry  as  to  o  1*  t    1     n-<.     r>         t,      ocmoi i,ie  ..,..<,««„  p„  *  ̂-        t  1-  J    :<-.,r  ,,       ,"  Salt  Lake  City,  December  25,  1921. Ins  reasons  for  so  stating,  he  replied,  "Well,  when  you 
tell  me  an  amount  in  dollars  and  cents,  I  have  to  convert  „ 
it  into  pounds,  sliillings,  and  pence  before  T  know  how  RoystOll 
much  money  it  represents".  The  Editor: 

Mr.   Reed's  suggestion   indicates  a  similar   attitude.         Sir — Under  the  above  heading  in  today's  issue  of  the 
The  trouble  lies  not  in  the  metric  terms,  but  in  the  fact  'Press',  Mr.  Watson  of  Luning,  Nevada,  vents  his  spleen 
that  people  have  not  been  trained  in  their  use.     The  upon  the  whole  tribe  of  mining  engineers.    It  is  a  fortu- 

term  'metric  ton'  has  absfilutely  nothing  to  recommend  nate  thing  for  the  profession  that  such  men  as  the  corre- 
it  except  a  degree  of  usage;  it  is  simply  a  lazy  man's  spondent  are  not  in  the  a.scendant  in  localities  where 
substitute  for  a  conversion  table — it  merely  helps  one  to  capital  is  needed  by  i>rospectors  to  develop  properties  of 
remember  that  a  tonneau  might  be  defined  as  "about  as  merit.    It  is  also  fortunate  for  the  mining  industry.  Such 
much  dirt  as  a  one-ton  truck  should  carry".    If  a  man  a  spirit  as  evidenced  by  Mr.  Watson  would  effectively 
wants  to  be  more  definite  than  that,  he  must  either  think  quash  the  successful  exploitation  of  any  good  mine  and 
in  kilogrammes,  or  consult  bis  conversion-table.  render  improbable  its  ultimate  development  and  the  ex- 

Thc  chemist  has  been  trained  already  to  use  metric  traction  of  its  values  for  the  benefit  of  mankind.    Money 
weights  and  volumes;  and  in  laboratory  work,  the  Eng-  is  needed  to  mine  successfully,  and  is  not  forthcoming 



Jainiarj'  28,  1922 
MINING  AND  SCIENTIFIC  PRESS 

115 

unless  the  facts  of  the  case  are  set  forth  in  an  intelligible 

manner  for  the  information  of  would-be  investors. 

An  honest  engineer  is  a  pillar  of  the  Republic. 
Alfred  C.  North. 

Berkeley,  California,  December  31,  1921. 

The  Prospector 
The  Editor: 

Sir — There  has  been  considerable  discussion  in  the  '  M. 
&  S.  P.'  and  other  publications  during  the  past  j-ear  con- 

cerning the  mining  law  and  prospecting,  some  for  the 
betterment  and  some  for  the  worse.  No  good  has  come 

from  any  of  it,  only  a  lot  of  bitter  feeling. 
There  is  now  being  talked  of,  and  being  formulated,  a 

plan  for  the  betterment  of  those  that  follow  the  profession 

of  prospecting  by  several  prospectoi-s  in  the  "West.  The 
following  is  a  rough  outline  of  the  plan. 

An  amendment  to  the  present  mining  law:  All  pros- 

pectors (citizens  of  the  United  States)  on  the  public  do- 
main to  be  compelled  to  take  out  annually,  in  advance,  a 

license  to  prospect  and  locate ;  the  fee  to  be  $5.  Any  one 
whose  name  is  used  to  locate  shall  pay  the  same  fee. 

The  money  thus  derived  to  be  put  into  a  fund  for  the 
establishment  and  maintenance  of  a  Prospectors  Home 

(not  a  poor-house)  on  the  order  of  the  Soldiers  Home,  to 
be  erected  on  the  coast  somewhere  near  San  Diego  or  Los 
Angeles.  This  is  to  be  a  national  institution;  also  a 
monthly  pension  of  $15  shall  be  paid  to  the  inmates.  The 
Home  is  to  be  under  the  supervision  of  the  Secretary  of 
the  Interior,  who  is  to  appoint  a  board  of  medical  and 
practical  men  to  run  the  same,  the  benefits  of  which  are  to 

Vie  only  for  bona-tide  prospectors  who  are  down  and  out 
and  some  who  need  medical  attendance.  The  fund  ob- 

tained from  sale  of  licenses  to  be  open  for  donations  from 
any  one,  to  be  used  for  the  benefit  of  the  Home.  IMost  all 

trades,  unions,  and  professions  have  some  place  to  take 

care  of  their  own.  but  the  down  and  out  prospector  has 
none  unless  it  is  through  charity  and  lots  of  red  tape ;  so 

he  gets  in  the  poor-house  or  some  other  place.  In  your 
issue  of  April  23,  1921,  you  wrote  an  excellent  article  on 

'Prospecting — Past  and  Future';  in  it  you  ask  the  ques- 
tion what  becomes  of  the  prospector?  You  said  that  like 

the  old  hats  and  pins  he  just  disappears  to  be  replaced  by 
new  ones ;  but  the  answer  to  your  question  is  that  when 
down  and  out  he  can  generally  be  found  living  in  some 
cabin  near  some  of  his  claims,  probably  at  some  old 

worked-out  placer  where  he  can  eke  out  an  existence  by 
working  and  as  a  rule  he  is  found  dead  in  the  cabin 
neglected  by  all  in  old  age  and  sickness. 

At  the  next  session  of  Congress  maybe  a  bill  will  be 
presented  to  amend  the  law  as  above  outlined.  This  bill 

would  pass  without  opposition ;  it  would  not  cost  the 

(iovernment  or  the  tax-payers  as  a  whole  anything;  it 
would  be  self-sustaining — a  small  reward  for  the  ones 
who  are  the  primary  cause  of  our  great  mineral  develop- 

ments and  wealth.  This  fund  would  receive  many  dona- 
tions to  it  every  year,  sufficient  to  run  the  Home  in  first- 

class  shape  and  to  enable  the  old  down  and  out  pros- 

pector to  end  his  last  few  days  in  some  comfort.  AU  pros- 
pectors would  donate  to  this  fund  when  tliey  had  it  (I 

will  give  $500)  ;  so  would  mine-owners  and  undoubtedly 
many  of  the  large  producing  mining  companies,  who  now 
have  an  age  limit  on  employment.  Retired  mining  men 
and  many  others  who  have  been  successful  in  the  game 
would  have  a  chance  to  do  some  good  to  those  that  were 
unsuccessful  at  the  last. 

Maybe  the  future  won't  be  as  bright  as  the  present 
with  us.  This  living  in  hopes  and  dying  in  despair  is  no 

joke,  for  99%  of  us  get  the  last  in  the  long  run. 

Frank  P.  Davis. 

Fairview,  New  Mexico,  January  1. 

Plight  of  the  Prospector 
The  Editor: 

Sir — I  have  read  many  interesting  articles  in  your 

paper  in  regard  to  our  fast-disappearing  prospector,  who 
certainly  does  need  some  relief. 

Along  with  many  other  difficult  problems  that  the  pros- 
pector has  to  contend  with,  is  the  law  that  is  known  as  the 

Timber  and  Stone  Act.  So  much  depends  on  the  report 
of  the  cruiser  that  is  sent  out  to  make  an  estimate  of  the 
amount  of  board-feet  there  is  on  a  certain  tract  of  land. 

Now  the  question  is,  does  he  know  where  this  certain 
tract  of  land  lies  and  can  he  find  section-cornei-s  ?  In 
many  cases,  I  doubt  it. 

As  I  understand  the  law,  a  separate  estimate  of  each 

40  acres  must  be  given.  The  blueprint  that  the  cruiser 
has  to  guide  him  is  not  sufficient.  In  fact,  I  have  seen 
men  in  the  field  that  were  completely  lost.  In  one  in- 

stance I  was  called  on  for  information.  At  that  time  I 

was  doing  some  prospecting  not  far  from  the  section- 
corner  that  was  -(vanted.  As  I  had  worked  over  some  of 
the  lines  in  that  district,  I  went  with  the  cruiser  to  the 
section-corner  wanted  and  was  well  paid  for  it.  Here  is 

where  the  prospector  gets  the  worst  of  it.  In  the  instance 

just  mentioned  there  was  very  little  of  the  160  acres  ex- 
amined. There  might  have  been  one  or  several  mining 

claims  on  this  ground,  and  the  cruiser  would  have  known 
nothing  of  it. 
Many  mining  claims  that  have  considerable  value  are 

not  patented.  After  the  prospector  does  his  annual  work, 

places  the  same  on  record  with  the  County  Recorder,  this 

ought  to  be  sufficient,  but  under  the  present  laws  such  is 

n  t  the  ease.  On  several  occasions  I  have  kno\\^l  a  pros- 

pector put  to  the  trouble  and  expense  of  going  to  law  to 
prove  his  rights  after  having  possession  of  the  ground  for 
many  years.  The  mineral  right  is  supposed  to  have  the 
preferred  right  over  all  others,  but  I  fail  to  see  where  he 
gets  it.  The  prospector  has  a  hard  time  at  the  best,  let 
alone  fighting  for  it  after  he  finds  it. 

Why  not  have  the  timber-man  consult  the  County 
Surveyor  and  have  the  land  properly  described  before  a 

filing  is  made  ?  How  are  we  going  to  keep  our  gold  re- 
serve if  the  prospector  is  not  allowed  to  dig  for  it  ? 

J.  T.  Jones. 

Mokelumne  Hill.  California,  January  7. 
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Tungsten  in  Colorado 
Conditions  atfecting  tlie  prodiiotion  of  tungsten  in 

HonidtT  county,  ("olorado,  are  outlined  in  a  report  .just 

is.sned  by  tiie  l'.  S.  linreau  of  Mines.  The  liistory  of  the 
tungsten  industry  in  l^oulder  county  illustrates  liow  a 

valuahle  mineral  may  he  overlooked  because  of  i<niorance 
of  its  nature  or  because  of  its  l)cing  of  no  economic  value 

at  the  time  of  its  discovery.  In  1870.  Sam  P.  Conger 

discovered  the  famous  Caribou  silver  miiu^  in  the  western 

part  of  the  county.  Tiie  prosiiectors  who  flocked  into 

the  district  soon  became  familiar  with  a  heavy  daik 

mineral,  found  as  'float',  to  wiiich  they  gave  vai-ious 
names,  such  as  'heavy  iron',  'black  iron',  'hematite',  and 

'barren  silver'.  In  the  early  pai-t  of  the  year  1900. 

Conger's  |)artnei'.  W.  II.  Wananuikei-.  whf)  had  seen  the 
tungsten  ores  found  in  the  Dragoon  mounlaius  of  Ari- 

zona, recognized  this  'float'  as  an  ore  of  tungsten.  Cnn- 
ger  aiul  Wanamaker  ke])!  tlicir  discovery  a  secret  and  in 

Augu.st  1900  obtained  a  lease  for  the  purpose  of  working 

the  tungsten  placers  and  developing  veins.  By  the  end  of 

the  year  about  40  tons  of  }iigli-gra<le  ore  had  been  taken 

out.  but  until  the  end  of  1914  there  was  no  (]eveh)pnient 
of  importance. 

By  the  middle  of  191.5  the  war-time  demand  lor  high- 

speed tool-steel,  of  which  tungsten  is  usually  a  com- 

ponent, became  so  great  as  to  cause  feverish  activity 

among  the  owners  of  the  known  Roidder  county  deposits. 

In  the  tniigsteu  localities  tiie  high  ])rices  brought  about 

a  boom  similar  to  the  excitements  caused  by  important 
gold  discoveries.  Nederland.  which  had  l)een  a  little 

village  of  a  few  dozen  homes.  l)ecame  a  bustling  town  of 

8000  or  more  inhabitants.  Optimism  prevailed  through- 

out the  entii-e  district,  and  fabulous  prices  were  asked  foi' 
l)roperties  that  showed  nothing  more  than  a  streak  of 

tungsten  ore  in  tiu>  bottom  of  a  10-ft.  discovery  shaft. 
Leases  on  old  dumps  and  mill-tailing  ponds  were  sought 
eagerly. 

The  price  of  tungsten  rose  to  $75  pei-  unit,  and  at  least 
one  lot  is  known  to  have  been  sold  for  .$10.5  per  unit. 

Sncii  iiigh  prices  caused  the  large  u.sei-s  to  imimrt  tung- 
sten ores  from  South  America,  and  later  China,  as  these 

foreign  ores  could  be  laid  down  in  this  comitry  very 
cheaply.  As  a  result  of  these  importations  the  market 

broke  rapidly,  and  during  the  later  part  of  1916.  1917. 
ami  nearly  all  of  1918  it  was  fairly  steady  at  about  $25 

per  unit.  The  small  denuind.  upon  the  signing  of  the 
Armistice,  together  with  the  large  importations  and 
stocks  held  by  dealers,  forced  the  i)rice  down  .so  much 
that  early  in  1919  all  of  the  Boulder  county  producers 
were  forced  to  suspend  operations.  In  consequence  there 
has  been  a  strong  mr, .•ement  for  placing  a  protective 
tariff  on  all  imported  tungsten  ores  and  products;  and 
it  seems  to  be  the  general  belief  of  the  producers  that 
some  form  of  protection  is  necessary  to  the  maintenance 
of  the  industry  in  this  country. 

The  principal  use  of  tungsten  is  in  the  manufactur,> 

of  high-speed  tool-steel,  which,  in  addition  to  tungsten, 
contains  chromium  and  vanadium.     By  the  use  of  these 

wonderful  alloy-steels  one  man  now  does  as  much  work 

with  one  metal-cutting  machine  as  could  fornu'rly  he 

done  by  five  men  with  five  machines  equipped  with  the 

carbou-steel  tools  tVirmerly  used.  Cnder  the  standard 

adopted  for  testing  tool-steels  the  ordinary  carbon-steel 

failed  at  a  speed  of  15  ft.  per  minute,  whereas  a  tungsten- 
steel  tool  withstood  90  ft.  per  miinite.  even  when  its  edge 
became  dull  red  in  diffused  daylight. 

Besides  the  use  of  tungsten  in  steel,  in  which  it  is 

saving  millions  of  dollai-s  jx'r  annum  in  wages,  it  is  sav- 
ing other  millions  of  dollars  to  I'onsumers  of  electric 

light.  A  few  years  ago  tungsten  was  regarded  as  un- 

obtaiiuihlc  except  as  a  brittle  metal,  but,  by  one  of  the 

most  remarkable  of  the  many  investigations  dealing  with 

the  application  of  science  to  industry,  the  pure  metal. 

idthough  melting  at  a  temperature  above  :3100°  C.  is 
now  being  drawn  into  wire  and  molded  into  forms.  More 

than  a  million  feet  per  day  of  such  wire  is  being  drawn 

in  this  country  for  electric  lamps.  Incandescent  lamps 

with  tungsten  tilainents  are  now  made  that  consume  only 

about  five-tenths  of  a  watt  per  candle,  against  8.5  watts 

per  candle  used  by  the  carbon-filament  lamp  of  ten  yeai^s 
ago.  so  that  now  one  iiuiy  have  for  15  cents  as  much 

electric  light  as  he  could  get  ten  years  ago  for  one  dollar, 

and  of  much  liettei-  quality. 

Tungsten-alloys  are  used  or  have  lieen  suggested  foi' 

many  pur-poses,  as  tungsten  can  be  alloyed  with  most 
metals.  It  alloys  readily  with  nickel,  cobalt,  mol.vli- 
denum.  uranium,  chromium,  iion.  manganese,  vanadium, 
and  titanium. 

Some  othei-  uses  of  tungsirn  are  in  replacing  platinum 

and  i)la1inuiii-iri(liuin  alloys  for  contact-points  in  .spark- 

coils,  voltage  I'cgulators.  telegraph  insti-uments.  and 
other  electrical  devices;  wrought  tungsten  targets  for 

X-ray  tubes;  finely  divided  tungsten  as  catalytic  agent  in 
the  production  of  ammonia  from  nitrogen  aiul  hydrogen  : 

permanent  magnets  made  by  heating  and  quenching  a 

steel  containing  4  to  5%  of  tungsten  and  0.5  to  0.7^^  of 

carbon ;  and  in  jjarts  of  gas-engines,  such  as  valves. 
The  production  of  tungsten  ores  in  the  United  States 

for  1916  was  the  largest  ever  made  by  any  country  in 

the  world,  the  amount  being  5928  tons,  valued  at  $12.- 

074.000.  The  lievelopment  of  milling  practice  in  Boulder 

county,  the  ore-dressing  methods  in  use.  and  the  local 

manufacture  of  fei'ro-tnngsten  and  tungstic  o.xide  ar<' 

described  in  Bulletin  187,  'Treatment  of  the  Tungsten 

Ores  of  Boulder  County,  Colorado',  by  .1.  I'.  Bonardi  ami 
J.  (j.  Williams,  which  nuiy  be  obtained  on  application  to 

the  Director  of  the  Bureau  of  Mines.  Washington,  1).  (\ 

Kxi'ERiMENTy  have  been  undertaken  to  iiiinimi/e  the 

loss  of  metal  in  anodes  used  in  precipitating  copper  in 

Chile.  It  was  found  that  an  alloy  of  70';;  lead.  20%  tin. 
and  10%  thallium  lost  only  1.2  lb.  jier  100  lb.  of  copper 

|u-ecipitated.  It  was  also  found  that,  in  general,  alloys 
with  high  melting-points  are  more  resistant  to  corrosion. 

The  liquid  subjected  to  electrolysis  in  the  operations 

studied  was  a  .solution  of  copper  suljihate  eontainin? 

nitric  and  hydrochloric  acids. 



January  28,  1922 MINING  AND  SCIENTIFIC  PRESS 
117 

Accidents  in  Metal  Mines 

By  Horace  F.  Lunt 

The  scientific  study  of  the  cause  and  prevention  of 

accidents  in  metal  mining,  as  in  other  branches  of  in- 

dustry, is  comparatively  new.  Before  the  enactment  of 

workmen's  compensation  laws  the  subject  was  generally 
given  only  casual  attention  or,  too  often,  overlooked  en- 

tirely ;  but  the  great  catastrophes  caused  by  explosions  in 

coal  mines  showed  in  a  forcible  manner  the  necessity  of 

safety  measures,  and  of  inspection  to  ensure  that  they 

were  observed.  Subsequently,  it  became  apparent  that 

metal  mining  could  he  made  less  hazardous  by  similar 

safety  rules;  but,  even  now,  in  most  States,  the  metal- 
mining  regulations  are  much  less  stringent  than  those 

pertaining  to  coal  mining. 

The  advent  of  workmen's  compensation  laws  gave  the 
needed  impetus  to  employers  in  all  forms  of  industry  to 
investigate  the  causes  of  accidents  and  to  take  means  to 

prevent  them.  The  National  Safety  Council  has  become 

the  largest  and  most  efficient  agency  for  this  important 

work  in  the  industrial  field  generally.  In  raining,  the 

work  has  been  aided  efdciently  by  the  U.  S.  Bureau  of 

Mines  and  the  mine  inspection  departments  of  the  various 

States.  Safety  engineers  and  safety  committees  are  be- 
coming more  and  more  common  in  the  metal  mines  of  the 

country. 

That  safety  and  efficiency  go  hand  in  hand — that  they 

are,  in  fact,  one  and  the  same  thing — has  become  an  in- 
disputable fact.  Although  an  inefficient  machine  or 

faulty  practice  may  be  safe,  an  unsafe  piece  of  machinery 

or  an  unsafe  practice  is  never  efficient  in  the  long  run. 
There  is  nothing  more  inefficient  than  an  accident. 

"Practically  every  accident  that  happens  in  the  mine, 
from  a  bruised  finger  to  a  fatality,  costs  something  in 

loss  of  time  and  demoralization  of  work.  In  some  parts 
of  the  United  States,  the  men  all  walk  out  of  the  mine  in 

case  of  a  fatal  accident  and  do  not  return  until  the  dead 

man  is  buried.  When  a  man  is  seriously  injured  he  re- 

quires the  aid  of  others.  His  work  stops,  and  the  work 

of  those  coming  to  his  assistance  .stops.  There  is  a  further 

loss  from  the  curiosity-mongers,  who  want  to  know  what 

is  going  on.  and  also  from  those  required  to  carry  the  in- 

jured man  from  the  mine  to  the  tirst-aid  room."*  Aside 
from  the  paramount  humanitarian  considerations,  it 

pays  to  do  all  that  can  possibly  be  done  to  prevent  injury 

to  workmen — to  make  every  effort  to  conserve  luima«  life 
and  usefulness. 

Recently  the  idea  has  been  advanced  that  accidents  are 

symptoms  of  inefficiency.  This  is  undoubtedly  true  in 
many  cases.  For  instance,  a  trammer  has  a  rib  fractured 

when  a  derailed  ear.  whicli  he  is  trying  to  return  to  the 

track,  tips  over  and  crushes  him  against  the  side  of  the 

drift.    It  is  not  unlikely  that  investigation  will  show  that 

*'The  Human  Element  in  Mine  Operation',  by  Edwin 
Higgins,  'M.  &  S.  P.',  Mar.  6,  1920. 

where  this  occurred  there  was  a  bad  piece  of  track— that 
cars  had  been  derailed  there  before.  Because  no  one  had 

happened  to  get  hurt,  this  bad  place  had  been  overlooked  ; 
but  considerable  loss  of  time  had  resulted  by  derailment 
of  cars  or  the  necessity  to  slow  down  to  prevent  derail- 

ment. As  another  example,  a  miner  is  overcome,  perhaps 
with  fatal  result,  by  powder-smoke  in  some  particular 
working.  It  is  more  than  possible  that  the  air  is  fre- 

quently bad  there,  and  that  the  men  suffer  with  '  powder 
headaches';  they  are  in  the  habit  of  going  several  times 
a  day  to  some  other  part  of  the  mine  where  the  air  is 

fresh ;  and,  in  general,  are  not  able  to  work  so  efficiently 
as  they  could  in  an  adequately  ventilated  working-place. 
As  a  third  example :  the  clothing  of  a  man  oiling  a  piece 
of  machinery  is  caught  in  a  gear  and  he  loses  a  finger,  or 
perhaps  an  arm.  If  the  oil-  and  grease-cups  were  piped 
out  beyond  the  danger-point  they  would  be  handier  to 
reach  and  could  be  filled  in  much  less  time  than  when 

placed  in  dangerous  and  consequently  inconvenient 
places.  There  is  no  limit  to  the  number  of  similar  ex- 

amples that  might  be  cited,  indicating  clearly  that  a  lai-ge 
percentage  of  accidents  can  be  prevented  by  exercising  a 
reasonable  amount  of  foresight.  The  idea  that  every 

accident  is  an  'act  of  God'  is  out  of  date ;  nearly  all  acci- 
dents are  direct  results  of  carelessness  or  ignorance,  or 

both.  Of  course  it  is  not  possible  to  prevent  all  acci- 
dents; but  by  education,  by  using  every  possible  safe- 
guard, and  by  example,  those  in  authority  can  reduce  the 

number  of  accidents  to  a  minimum  far  below  the  present average. 

The  principal  causes  of  severe  and  fatal  accidents  in 
mines  are  falls  of  ground  and  falls  of  persons  down 
shafts,  raises,  or  winzes.  The  methods  of  obviating  these 
have  been  discussed  often,  and  should  be  well  enough 
understood  to  make  it  unnecessary  to  do  more  than  men- 

tion them.  Eternal  vigilance  in  seeing  that  backs  are 
picked  down,  or  adequately  supjiorted,  before  working 
under  them,  and  that  all  openings  are  guarded  properly 
are  the  only  means  of  preventing  such  accidents.  There 

are,  however,  a  good  many  other  hazards,  not  so  generally 
recognized,  that  give  rise  to  recurring  accidents  which, 
although  not  usually  severe,  might  be  prevented  easily. 

Accidents  due  to  explosives  are  not  frequent  and  those 

that  occur  ai-e  nearly  always  the  result  of  gross  careless- 
ness. The  manufacturers  have  given  such  wide  publicity 

to  the  precautions  necessary  to  the  safe  storage  and  use 

of  dynamite  and  other  exjilosives  that  there  is  no  excuse 

for  a  mine  operator  who  does  not  know  how  to  handle 

them  properly  and  safely.  One  point  that  does  not  seem 

to  be  emphasized  strongly  enough  in  the  powder  com- 

panies' pamphlets  is  that  magazines  should  be  lighted 
from  the  outside.  Electric-light  wires  inside  a  magazine 
have  caused  serious  explosions,  and  must  alwavs  be  re- 
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garded  as  dangerous.  If  it  is  iinpossiWe  to  light  a  maga- 
zine adequately  from  without,  flash-lights  or  battery- 

lauterns  can  be  used. 

The  use  of  ealeium  carbide  has  introduced  haiiards  that 

are  not  always  understood  fully.  Carbide  should  be  re- 
garded as  au  explosive  and  treated  as  such.  It  should 

never  be  stored  with  dynamite  or  other  explosives.  Car- 
bide drums  are  frequently  kept  underground,  particu- 

larly in  small  mines,  or  in  those  where  a  number  of  dif- 
ferent lessees  are  working.  Every  once  in  a  while,  when 

a  miner  goes  to  one  of  these  drums  to  fill  his  lamp,  there 
is  an  explosion,  and  he  is  more  or  less  severely  burned. 
Such  accidents  could  be  prevented  by  keeping  the  large 

carbide  containers  on  the  surface  and  by  taking  the  car- 
bide underground  in  small  quantities  only.  The  large 

drums  may  be  kept  safely  undergi-ound  if  there  is  a  dry 
electrically  lighted  chamber  available  and  if  open  lights 

are  kept  away  from  them.  There  is  usually  enough  mois- 
ture in  the  mine  atmosphere  to  cause  a  slight  decomposi- 
tion of  the  carbide,  with  the  consequent  formation  of 

acetylene.  Generally  the  gas  is  not  mixed  with  the  air 
in  the  proper  proportion  to  form  an  explosive  mixture ; 
or,  if  such  a  mixture  is  formed,  it  has  a  chance  to  diffuse 

itself  before  the  miner's  light  gets  close  enough  to  ignite 
it.  Calcium  phosphide  may  be  present  in  the  calcium 
carbide.  This,  with  water,  will  form  hydrogen  phosphide. 
which  ignites  spontaneously  on  coming  in  contact  with 
air.f  This  is  one  of  the  reasons  why  carbide  should  not 
be  stored  with  other  explosives. 

The  emptied  carbide  drums  are  frequently  used  for  a 
variety  of  purposes  around  the  mine;  sometimes  failure 
to  wash  them  thoroughly  results  in  explosions  in  which 
someone  is  burned.  For  instance,  some  years  ago  it  was 
the  practice  in  a  certain  mine  to  use  them  for  latrines, 
and  one  exploded  while  being  so  used.  To  avoid  such 
accidents  the  cans  should  be  filled  completely  with  water 
as  soon  as  the  carbide  is  removed. 

Ares  formed  while  operating  unprotected  switches  fre- 

quently cause  severe  bums.  This  is  perhaps  the  com- 
monest form  of  electrical  accident  around  mines  and 

mills.  There  are  a  number  of  closed  switches  now  on  the 

market  that  cannot  be  operated  except  when  the  blades 
are  protected.  Their  use  precludes  this  kind  of  accident. 

Trammers  often  have  their  hands  or  fingers  mashed 

while  pushing  the  ordinary  hand-operated  mine-car. 
sometimes  because  they  place  their  fingers  inside  the  top 
of  the  car,  where  part  of  the  load  can  crusli  them ;  some- 

times they  are  caught  between  the  car  and  a  timber  or 
projecting  point  of  rock  on  the  side  of  the  drift.  A  well- 
designed  handle  would  prevent  such  accidents  and  would 
make  the  car  easier  to  handle.  A  car  with  such  a  handle 

is  illustrated  in  the  h'ational  Safety  Council's  pamphlet. 
'Underground  Mine  Cars  and  Haulage'. 

Minor  eye  accidents  are  too  frequent  in  metal  mines. 
They  ftccur  chiefly  while  starting  holes  with  machine- 
drills,  while  cutting  hitches  with  moils,  and  wliile  l)rcak- 

ing  up  large  pieces  of  rock  with  hammers.  The  remedy 

is  to  wear  goggles.  However,  there  is  considerable  dif- 
ference of  opinion  as  to  the  advisability  of  wearing  gog- 

gles underground.  !Many  competent  persons,  probably 

the  majority  of  mine  superintendents,  believe  that  the 

goggles  would,  bj'  partly  cutting  oft"  full  vision,  cause 
other  and  more  serious  accidents.  This  is  doubtful. 

Probably  the  real  difficulty  is  that  of  persuading  the 
men  to  wear  them.  The  use  of  goggles  to  prevent  eye 
injuries  in  manufacturing  plants  is  rapidly  becoming 
universal,  and  it  is  to  be  hoped  tliat  lieforc  long  the  same 
will  be  true  of  metal  mines. 

Unguarded  gears,  belts,  and  other  moving  parts  of 
machinery  are  responsible  for  most  of  the  accidents  in 

surface  plants  and  mills.  All  well-designed  modern  ma- 
chines have  the  gears  and  other  moving  parts  adequately 

guarded  by  the  manufacturers.  Belts,  pulleys,  and  shaft- 
ing, as  a  rule,  must  be  guarded  by  screens  or  railings 

after  they  are  installed.  Practically  all  moving  ma- 
chinery that  is  not  guarded  from  accidental  contact  offers 

a  possible  and  often  an  extremely  dangerous  hazard. 
Loose  clothing  or  waste  that  projects  from  a  pocket  is  apt 
to  catch  and  pull  the  wearer  around  a  smooth  shaft,  often 

with  fatal  results.  Projecting  set-screws  are  especially 
dangerous,  and  should  never  be  tolerated.  Throwing  belts 
on  and  off  their  pulleys  by  hand  without  shutting  down 
causes  many  accidents.  Not  infrequently  a  man  applying 

belt-dressing  gets  an  arm  crushed  or  broken  when  it  is 
caught  and  carried  around  the  pulley.  If  care  were  taken 

to  always  apply  the  dressing  on  the  side  of  the  belt  run- 

ning away  fram  the  pulley,  or  far  enough  from  the  pul- 
ley to  make  it  impossible  to  get  caught,  such  accidents 

would  not  occur. 

It  seems  almost  childish  to  say  that  crusher-  and  roll- 
men  ought  to  keep  their  hands  away  from  the  crushing 
faces  of  these  machines.  Yet,  in  spite  of  the  fact  that 
bars  and  tongs  are  almost  universally  provided  for  the 
purpose,  men  will  not  infrequently  try  to  dislodge  an 
obstinate  piece  of  rock  with  their  hands.  If  they  are 

lucky  the}'  may  only  lose  a  finger  or  two,  or  perhaps  an 
arm ;  occasionally  the  results  are  fatal. 

Such  accidents,  when  every  safeguard  is  provided,  may 
t.  nd  to  discourage  the  management  in  its  efforts  toward 

safety,  but  they  should  not  be  allowed  to  do  so;  rathei- 
tliey  should  be  used  to  point  a  moral  and  to  discourage 

tlie  spirit  of  taking  chances  such  as  are  pictured  in  Ber- 

ton  Braley's  'Gamblers': 
"We'll  take  a  chance — we're  not  afraid  of  dangers. 

There's  nothing  killed  us  yet,  so  we're  all  right. 
To  every  sort  of  worry  we  are  strangers. 

And  so  you  see  us,  always  gay  and  bright; 
Maybe  some  day  the  root  will  fall  and  get  us. 

The  dynamite  may  go  off  in  advance, 

The  gas  explode,  but  we  won't  let  it  fret  us. 
We'll  take  a  chance." 

t'Danger  of  Storing  Carbide  With  Explosives',  by  Charles 
E.  Munroe.  Reports  of  Investigations,  U.  S.  Bureau  of  Mines, 
•M.  &  S.  P.',  Vol.  123,  p.  899.  Dec.  24,  1921. 

A  DKi'uKiT  of  deseloizite  has  been  discovered  near  Mes- 
sina, in  the  Transvaal.  Deseloizite  is  a  vanadate  of  lead 

and  zinc,  and  in  this  particular  case  contains  over  22% 
of  vanadium  pentoxide. 
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MYERS-WHALEY  SHOVELING  MACHINE 

Underground  Loading  Devices  in  Metal  Mines 
By  C.  Lorimer  Colburn 

*The  diverting  of  men  from  industry  to  war  focused 
tlie  attention  of  operatoi-s  in  this  country  upon  mechan- 

ical means  of  doing  things.  The  demand  for  man-power 
was  so  insistent  that  every  available  agency  for  multiply- 

ing it  had  to  be  employed.  It  was  during  the  war  period 
and  immediately  thereafter  that  development  of  the  use 

of  underground  loading  devices  made  rapid  progi"ess.  In 
all  parts  of  the  United  States,  mining  engineers  and  mine 

managers  were  diligent  in  their  efforts  to  develop  me- 
chanical loaders.  The  mining  engineers  of  the  U.  S. 

Bureau  of  Mines  have  secured,  with  the  co-operation  of 
the  operators,  data  on  the  actual  performance  of  the  me- 

chanical shovels  in  their  districts,  and  have  made  them 
available  to  me. 

No  effort  has  been  made  to  discuss  exhaustively  the 
subject  of  underground  loading  devices.  It  lias  been  the 

object  to  collect,  in  one  paper,  records  of  the  performance 
of  all  machines  now  in  actual  use.  Improvements  in  the 

design  of  machines  are  constantly  being  made;  the  per- 
formance-records given  in  this  paper  relate  to  operation 

prior  to  March  1,  1921.  The  records  prior  to  1920  may 
not  fully  represent  the  work  that  could  be  accomplished 
with  the  present  models  of  the  same  machine. 

The  data  secured  are  given  exactly  as  reported  by  the 

mine-operators.  Since  these  data  were  collected,  two 
underground  loaders,  of  a  different  design,  have  been  put 
into  operation  in  the  iron  mines  of  the  Lake  Superior  dis- 

trict. One  is  the  John  Mayne  sub-level  loader,  being 
tried  by  the  Cleveland-Cliffs  Iron  Co.,  at  Ishpeming. 
Michigan,  and  the  other  is  the  Cole-Goudie  shovel,  being 
tried  by  the  Oliver  Mining  Co.,  at  Ironwood,  Michigan. 

No  information  has  been  secured  regarding  tlie  perform- 
ance of  either  of  these  machines. 

The  adaptability  of  a  machine  to  particular  work  de- 

•Abstracted  from  Reports  of  Investigations,  U.  S.  Bureau 
of  Mines. 

pends  not  only  upon  its  construction  but  also  upon  the 
ability  of  the  operator  to  make  the  machine  perfonu. 
Part  of  the  data  herein  given  may  appear  to  reflect  upon 
the  loading  device  in  question,  whereas  the  failure  may 

be  chargeable  to  lack  of  skill  on  the  part  of  the  operator. 
Likewise,  the  costs  given  do  not  represent  a  comparison  of 

the  machines,  because  no  two  mines  are  alike,  and  shovel- 
ing costs  are  extremely  variable.    Thus,  the  hand-loading 

costs  in  Mine  A  may  be  45  cents  per  ton,  and  a  mechan- 
ical shovel  may  handle  the  same  material  for  40  cents 

per  ton.     The  conditions  in  Mine  B  may  be  such  tliat 
hand-shoveling  can  be  accomplished  for  25  cents  per  ton. 

and  mechanical-shoveling  for  24  cents.     It  would  be  un- 
fair to  state  that  the  loader  in  Mine  B  is  better  than  the 

one  in  Mine  A  because  its  operating  cost  is  loss. 

Hunt  Rotary  Shovel 

The  Hunt  rotary  shovel  is  cylindrical,  and  carries  four 

digging-buckets,  and  a  belt-conveyor  to  take  the  material 
from  the  buckets  to  a  car.    The  entire  machine,  with  the 

necessary  power  plant  and  transmission  parts,  is  housed 

in  a  steel  case ;  none  of  the  working  parts  is,  therefore,  ex- 
posed to  the  dirt  and  moisture  of  the  mine.    It  is  mounted 

on  a  truck  and  ■nill  run  on  the  ordinary  mine-track.    The 
power  is  furnished  by  a  15-hp.  motor  placed  immediately 
below  the  belt-conveyor.     The  buckets  are  aiTangcd  so 
they  can  swing  back  inside  the  cylinder.    The  motion  to 
the  buckets  is  imparted  by  two  cams,  which  force  the 
buckets  out  of  the  cylinder  at  the  proper  time  and  pull 

them  inside  the  cylinder  again  after  the  material  has  been 

discharged.     The  revolving  cylinder  with  the  digging- 
buckets  can  be  moved  to  the  right  or  to  the  left  by  a  rack- 
and-pinion  arrangement  on  the  truck.     The  machine  is 

so  pivoted  at  the  rear  end  of  the  conveyor-belt  that  it  is 
possible  to  deliver  the  material  to  the  car  irrespective  of 
the  position  of  the  revolving  cylinder.    The  Hunt  rotary 
shovel  is  a  low,  compact,  and  powerful  machine. 
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Operation.  The  shovel  is  eontrolleti  by  an  operator 

who  stands  to  the  right  of  the  machine  near  the  front, 

where  he  can  s«t'  the  iligpinp  operations.  In  order  to 

shovel  fn)iii  a  pile  of  liroken  material,  the  revolving  cyl- 
inder is  pushed  into  the  pile,  the  bottom  of  the  cylinder 

almost  resting  on  the  floor.  As  the  cylinder  revolves, 
each  bucket  in  its  turn  takes  a  load  of  material  and  later 

drops  it  upon  the  belt-eonveyor.  Immediately  after 

dumping  this  load,  the  Imcket  .swings  back  into  the  cyl- 
inder. As  soon  as  it  has  passed  the  lowest  position  of  the 

cylinder,  the  revolving  motion  imparted  to  the  bucket  by 

the  cylinder,  together  with  the  proti'uding  motion  given 
to  it  by  the  cams,  pushes  the  bucket  into  the  i)ile  with  a 
motion  somewhat  like  that  of  an  ordinary  shovel. 

As  soon  lus  the  material  is  dumped  >ipon  the  belt-con- 

veyor, it  is  i-arried  up  an  incline  and  discharged  into  tlic 

ear  at  the  rear.  The  edges  of  the  belt-conveyor  are  con- 

cealed by  a  guard-strii>.  which  troughs  the  conveyor  and 

prevents  any  of  the  material  from  falling  off.  liy  the 

rack-and-pinion  arrangement  described  above,  the  re- 
volving cylinder  can  be  swung  to  the  right  or  to  the  left : 

this  enables  the  machine  to  dig  within  10  ft.  to  either  side 
of  the  centre  of  the  track. 

Record  of  Pkkfor.m.wce.  The  Hunt  rotary  sliovel  lias 

been  in  operation  at  tlie  Mayville  iron  mines  operated  i)y 
the  Steel  &  Tube  Co.  of  America.  The  management  states 

tliat  the  machine  has  loaded  as  many  as  116  three-ton  cars 

in  8  hours.  No  records  of  the  performance  of  this  ma- 
chine over  a  long  period  of  time  are  available. 

Myers-Whaley  Shoveling  Machine 

The  Myers-Whaley  shoveling  machine  is  composed  of 
three  principal  parts:  the  main  frame,  the  swinging  jili. 

and  the  rear  eonveyor.  The  main  frame  is  mounted  on 

wheels  running  on  the  ordinary  mine  track.  The  nia- 

ehine  is  .self-jiropelling  and  can  be  moved  forward  or 

biickward  at  the  will  of  the  operator.  It  is  (lriv(>n  by  n 

20-hp.  motor,  which  is  mounted  on  the  main  Irainc.  Tiie 
.jib  section  and  the  rear  conveyor  are  attathed  to  tlie 

main  frame  near  the  centre  of  the  machine  by  a  king- 

pin, and  both  can  be  swung  to  the  right  or  left.  The  .jib 
section  carries  an  automatic  shovel  mounted  on  its  for- 

ward end.  Mchiiul  the  shovel  is  an  ai-niored  t)elt,  which 
receives  the  material  from  the  shovel  and  delivers  it  to  a 

second  annored  belt  mounted  uf)on  the  rear-conveyor  sec- 

tion. The  jib  is  pivoted  on  the  king-pin,  and  can  be 

swung  45°  to  either  side.  The  rear-conveyor  section  con- 
si.sts  of  an  armorc<l  Ih'U  mounted  on  a  frame  that  is 

pivoted  on  the  king-i)in,  allowing  the  rear  conveyor  to  be 

swung  20°  to  either  side. 
The  Myers-Whaley  machine  is  mainifaeturcd  in  two 

sizes — No.  :]  and  No.  4.  No.  4  is  the  standard-size  ma- 
chine and  weighs  18.500  lb.  The  machine  can  be  ar- 

ranged for  any  track  gauge.  It  can  be  transported  on  a 

track  as  narrow  as  18  in. ;  but  while  operating  it  is  neces- 

sary to  have  it  supported  on  at  least  a  42-in.  gauge  track. 
With  narrower  gauges  than  42  in.  it  is  necessary  to  lay 
extra  rails  at  the  place  where  the  machine  operatt's,  for 

unless  this  extra  support  is  provided,  the  mai-hine  mav 

tilt  suificiently  to  cause  derailment  when  digging  at  ex- 
treme distances  from  the  centre  of  the  track.  The  over- 

all length  of  the  machine  is  22  to  26  ft.,  depending  upon 

the  length  of  the  rear  eonveyor.  which  of  coui-se  is  con- 
trolled by  the  length  of  the  mine  car.  The  width  is  5  ft. 

4i  in.,  and  the  height.  4  ft.  9  in.  In  some  places  the 

height  of  the  mine-car  makes  it  neces.sary  to  raise  the  reai' 
conveyor,  which  of  course  raises  the  height  of  the  ma- 

chine. The  wheel  base  is  42  in.,  the  width  of  shovel  34 

in.,  and  the  size  of  motor  20  hp.  The  shovel  on  the  jib 
has  a  reach  of  10  ft.  to  either  side  of  the  centic  of  the 
track. 

The  No.  :{  machine  weighs  l:].00()  11...  and  the  track 

gauge  is  adaptable  just  as  for  the  No.  4  machine.  The 
length  of  machine  is  2:3  ft.,  the  width  4  ft.  8  in.,  and 

height  4  ft.  'S  in.  The  shovel  on  the  jib  has  a  reach  of  8 
ft.,  to  either  side  of  the  centre  of  the  track.  The  shovel  is 

•53  in.  wide.  The  power  is  obtained  from  a  15-hp.  motor. 

All  the  parts  of  the  Myei-s-Wlialey  shoveler  have  been 
standardized.  Tlie  machine  has  been  designed  for 

strength ;  the  various  parts  are  well  protected,  and  are 

aole  to  withstand  heavy  knocks. 

Oi'ER.VTioN.  The  operator  is  seated  on  a  platform  at 
the  right  of  the  jib  section,  well  above  the  work  and  where 

he  can  observe  the  action  of  the  shovel  and  the  belt-con- 

veyor on  the  jib  section.  The  shovel  is  automatic,  the 

front  i)art  having  an  orbital  movement,  down,  forward. 

ui)waril,  and  liack.  wliicli  eleais  the  material  away  for  the 

next  stroke.  In  lumpy  material,  this  action  of  the  shovel 

is  augmented  by  moving  the  machine  bodily  forward  as 

the  shovel  comes  down  and  forward,  then  moving  the  ma- 

chine partly  backward  in  preparation  for  the  next  stroke. 

This  bodily  reciprocation  of  the  machine  is  at  the  will  of 

the  o|)erator.  The  shovel  discharges  its  load  ui)on  the 

front  conveyor-belt,  on  tlie  jib.  from  which  it  is  dis- 

ehargcd  to  the  rear  conveyor-belt,  which  in  turn  carries 
tlie  load  backward  and  ilelivers  it  to  the  mine-car. 

Record  of  Performance.  The  Myers-Whaley  shovel- 

ing machine  was  one  of  the  first  to  be  placed  on  the  mar- 
ket. It  has.  perhaps,  been  in  general  use  and  has  been 

tried  in  a  gi'cater  number  of  mines  than  any  other  ma- 
eliine.  It  was.  to  a  certain  extent,  the  pioneer,  and  so  has 
borne  the  brunt  of  the  criticism  that  is  usual  when  new 

methods  are  suggested  for  doing  things.  The  experience 

with  it  has  been  vai-ied.  In  one  mine,  the  Myers-Whaley 
shoveler  has  been  in  use  for  three  years.  The  manager 

gives  the  following  results:  During  1918.  more  thfln  30,- 
000  tons  of  material  was  shoveled  at  a  cost  of  20.07  cents 

per  ton.  This  cost  was  divided  between  repaii-s,  9  cents 
per  ton.  and  operating  labor  and  supplies,  11.07  cents. 

During  1919.  nearly  39,000  tons  was  shoveled  at  a  cost 

of  19.15  cents  per  ton.  and  during  1920.  nearly  40.000 

tons  was  shoveled  at  a  cost  of  20.69  cents  per  ton.  The 
tonnage  on  individual  machines  varied  according  to 

height  of  ground,  amount  of  ore  available,  and  the  time 

required  for  switching  cars.  The  average  was  about  100 

tons  per  8-hr.  shift :  but  when  it  was  possible  to  work  5  or 
6  hours  in  one  or  two  headings,  130  to  150  tons  was 

loaded.  'IMie  crew  consisted  of  one  operator  and  one  mule- 
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driver.    The  operator  would  lireak  up  boulders  w 

driver  was  switching  cars. 

In  another  mine  a  test  wa.s  observed  by  a  15ureau 
 ol' 

Mines  engineer.    The  machine  had  one  runner,  two  help- 

ers, and  a  shoveler  in  attendance.    A  locomotive  was  kept 

constantly  at  hand  for  switching  pui-poses; 

readily  shoveled  the  H  tons  necessary  to 

three  minutes,  after  which  10  minutes 

was   taken   to    switch   the    loaded    car 

about  500  ft.  and  to  replace  it  with  an 

empty  one.    Over  a  period  of  two  hours 

this  machine  handled  cars  at  the  rate  of 

one  car  for  every  15  minutes,  or  18  tons 

per  hour.    A  shift's  work  was  about  125 tons. 

In  another  mine,  the  Myers-Whali-v 
machine  was  used  to  handle  material  in 

a  stope.    The  machine  in  this  mine  was 

compelled  to  work  on  a  grade  of  from  5 

to  10%i.    It  worked  well  on  a  5%  grade 
and  with  difficulty  on  a  10%  one.    The 

face  was  10  ft.  high.    During  the  period 
that  observation  was  made,  the  machine 

shoveled  2653  tons,  which  was  at  the 

rate  of  12  tons  per  hour.     The  costs 

were  as  follows :  shoveling  20.80c.,  drill- 

ing 8.71c.,  blasting  15.39c.,  total  44.9e. 

per  ton.     The  cost  of  doing  the  same 

work  by  hand  was  58.5c.  per  ton. 

In  July  1918,  Witherbee,  Sherman 

&  Co.  purchased  for  its  Harmony  mine. 

one  No.  4  Type  Myers-Whaley  shovel- 
ing machine.  In  June  1920  three  addi- 

tional machines  were  purchased.  The 

material  handled  was  magnetic  iron  ore. 

Wages  paid  the  shovel-runner  wen' 

57|c.  per  hour;  to  the  helpers,  47k'.  p^M- 
hour.  Five  men  ran  the  machine  and 

handled  the  cars.  The  average  distance 
of  tram  was  250  feet. 

first  Myers-Whalcy  machine,  from  October  1,  1918,  to 

October  1,  1919.  Although  these  costs  are  much  in  excess 

of  the  cost  today,  they  give  a  fair  comparison  of  what 

can  be  expected.  The  machine  did  not  work  continu- 
ously ;  while  it  was  stopped  for  reiiairs  the  material  was 

loaded  by  hand.  These  figures  include  pushing  the  cars 
bv  banii   rrniii  1l;c  licadiiiir  to  tlir  swit.  h.  varying  from 

OpEB.\TiNG  Costs  of  Myers-Wiialey Sh OVELER 
FUR  1920 During 

  ~-Durin§:  7  montl - 
1*:  months 

Tonn.ige       3  3.4.59               10.365 •f.ggo 
l';.3ST 

Cents                 Cents Cents 
Cents Operatins    labor   cost....      3  2.7                    14  8 14.8 
19.1 Repairs,    labor    cost          3.1                      .5.4 

.3.0 

15.0 Repairs,    supply   cost....        8.7                  10.0 

.<).« 
■zso 

Shops   and    miscellaneous.        0.4                      0.1 

0.1 3.8 
Power               0  4                      0  4 0.4 

0.4 52.2 66.3 

Machine  No.  4  was  the  one  purchased  in  1918.  During 

the  year  it  was  almost  re-built  except  for  motor  and 
frame. 

In  October  1918,  a  Myers-Whaley  machine  was  put  in 

operation  at  the  Priest  Portal  of  the  Hetch-Hett-hy  aque- 
duct, in  Tuolumne  county,  California.  On  January  1. 

1920,  three  machines  were  being  used  on  this  property, 

find  on  January  1,  1921,  thirteen  machines  were  em- 

ployed. Eight  of  the  thirteen  were  kept  bus.y  in  the 
headings  and  five  were  maintained  in  reserve. 

The  following  table  gives  tiie  cost  for  operating  tlie 

HUNT  ROTARY"  SHOVEL 

50  to  200  ft.  in  distance;  tiie  progress  made  during  the 

year  was  2357  feet : 
Labor  cost:  Total  Pel- ft. 

Operation       S'.i.824  Sl.'ii* 
Repairs       1.03"                          ^■** 
Shovelins        •7.;;aO                           3.063 
Electrician        1.305                           O.oa3 

Total    labor      812,388  $5,256 
Replacement   machine  parts    (fob.  Priest)        3.624  1..53r 
Electrical  plant  and  material  depreciation.  38^/f  .          867  0.368 
Depreciation  on  Myers-Whaley  machine.   207<, .  .  .      1.5)44  0.824 
Power.    120   kw-h..    at   0.005c            216  0.09 

$19,037  $8,076 

The  outside  section  of  tunnel  was  liroken  11  ft.  3  in. 

by  11  ft.  3  in.,  making  126.56  cu.  ft.,  or  lOj  tons  of  ma- 

terial for  every  lineal  foot  of  tunnel.  The  cost  of  shovel- 

ing 10^  tons  was  $8.08,  or  79('.  per  ton.  The  cost  of 
liandling  similar  material  in  the  South  Fork  heading, 

where  the  entire  work  was  done  by  hand,  was  $1278  for 
labor.  The  distance  was  201  ft.  The  size  of  the  tunnel 

was  tlie  same  as  that  of  the  Prie.st  Portal.  The  cost  was. 

therefore,  $6.35  per  lineal  foot,  or  60c.  per  ton.     It  will 
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be  noted  that  the  cost  per  foot  of  loading  the  broken  rock 
was  $1.90  greater  in  the  Priest  Portal  tunnel,  where  a 
iiieclianieal  h)ader  was  used,  than  in  the  South  Fork. 
where  hand  hilior  was  used  exclusively;  but  witii  the 

loader  a  greater  speed  was  obtained.  It  took  the  machine 
four  hours  to  load  the  broken  rock  from  each  round  in 

the  Priest  Portal  heading,  against  eight  hours  to  do  the 

work  by  hand.  When  the  loader  was  working  the  nia- 
t  rial  could  be  cleaned  out  of  the  tunnel  by  the  time  the 

upper  holes  were  drilled,  and  the  drillers  did  not  have  to 
wait  for  the  face  to  be  cleaned  up  as  in  the  case  of  hand 
shoveling.  AVith  greater  speed  the  overhead  expenses 
are  less. 

A  new  Myers-Whaley  machine  was  installed  in  tlie 
Early  intake  in  January  1920,  and  the  cost  of  driving 
this  tunnel  was  reduced  from  $28  to  .$22.18  per  foot. 
When  the  loader  was  used,  the  round  was  drilled  and 
blasted  in  a  shift  and  a  half  instead  of  in  two  shifts.  Two 

loaders  were  placed  at  the  Priest  Portal,  so  when  one 
broke  down  the  other  could  be  taken  in  to  load  out  the 
round.  One  of  the  main  considerations  in  the  successful 

use  of  this  machine  is  a  competent  runner  and  mechanic 
who  understands  how  to  keep  it  in  good  condition  and 

make  the  necessary  repairs.  This  was  brought  ont  forci- 
bly in  connection  with  this  project.  In  July  1920  there 

was  a  strike.  Previous  to  this,  several  of  the  machines 

were  kept  in  the  heading  for  several  months  without 
being  taken  out  for  repairs.  In  November  1920,  after 
starting  up  with  a  new  set  of  men,  very  often  both  the 
machines  assigned  to  a  heading  were  in  the  shop  at  the 
some  time.  At  the  South  Fork  heading  40  holes  were 
drilled  in  14  hours,  and  13  lineal  feet  of  tunnel  was 

broken  in  a  round.  The  Myers- Whalcy  machine  ordi- 
narily loaded  the  broken  rock  in  5^  hours.  This  was  at 

the  rate  of  9.1  cu,  yd.  per  hour. 

CoNWEiGii  Digger  Belt-Loader 

The  Conweigh  digger  beltJoader  (see  page  129)  con- 
sists of  a  dipper  mounted  on  the  forward  end  of  a  dipper- 

ann.  a  belt-conveyor,  an  electric  motor,  and  accessni-y 
parts.  All  these  are  mounted  on  a  truck,  which  runs 

on  the  regular  mine-track,  and  are  so  arranged  that  the 
dipper,  after  digging  into  a  pile  of  loose  material  and 

receiving  a  load,  slides  it  upon  the  belt-conveyor,  wliich 
discharges  into  a  car  in  the  rear. 

The  dipper  is  hinged  to  the  dipper-arm.  and  can  bo 

swung  90°  in  a  vertical  plane.  Both  the  front  and  top 
of  the  dipper  are  open.  The  dipper-arm  is  so  constructed 
that  it  forms  a  trough,  througli  which  the  material  slides 

from  the  dipper  to  the  belt-conveyor.  The  movement  of 
the  dipper  on  its  hinge  and  the  vertical  motion  of  the 

ilipper-arra  are  controlled  by  a  chain,  which  is  attached 
to  the  dipper.  The  discharge  of  the  dipper  is  accom- 

plished by  swinging  it  up  and  back,  so  that  it  discharges 
through  its  top.  instead  of  swinging  it  horizontally  and 
discharging  through  the  bottom  as  is  usual.  The  edges 

of  the  belt-conveyor  are  protected  by  a  guard-strip,  and 

the  sides  of  the  conveyor-section  are  built  up  w-ith  wing- 
board.s.  The  power  for  the  entire  machine  is  furnished 

by  a  15-hp.  motor. 

Operation.  The  machine  is  controlled  by  an  operator 

v.-ho  stands  on  a  small  platform  on  the  right  of  the  ma- 
chine, near  the  front,  where  the  digging  operations  can 

be  ob.served.  The  mine-car  is  coupled  to  the  machine  in 
the  rear.  The  dipper-arm  is  lowered  so  that  the  bottom 
of  the  dipper  scrapes  along  the  floor.  The  machine  is 
then  moved  forward,  which  crowds  tlie  dipper  into  the 

pile.  As  soon  as  the  dipper  is  full  it  is  raised  90°  on  its 
hinge,  so  that  the  open  front  is  not  at  the  top.  The 

dipper-arm  is  then  raised,  which  allows  the  material  to 
slide  out  of  the  dipper  down  the  trough-shaped  dipper- 

ai-m  into  the  pocket,  which  feeds  the  belt-conveyor  by 
which  it  is  carried  to  the  car  in  the  rear. 

Record  op  Performance.  The  machine  ha.s  been  in 

operation  for  some  time  in  the  mines  of  the  National 
Lead  Co..  at  St.  PVancois.  ^Missouri.  Tiie  record  for  the 

month  of  February  1921  was  an  average  of  96  tons  of  ore 

loaded  in  an  eight-hour  shift  with  one  operator  and  one 
helper;  3360  tons  was  loaded  during  the  month.  These 

two  men  not  only  load  the  cars  but  push  the  empty  one- 
ton  cars  to  the  machine  and  deliver  the  loaded  care  to 

the  motor-haulage  loop.  A  labor  cost  of  die.  per  ton  was 
reported  for  operations  during  February.  To  this  should 

be  added  the  co.st  of  power  and  repairs.  The  manage- 
ment expects  to  reduce  the  present  loading  costs  of 

16.64c.  per  ton  by  using  this  machine. 

Convteigh  Shovel-Loader 

The  Conweigh  shovel-loader  (see  page  129)  consists  of 
a  boom  on  the  end  of  a  steel  frame.  An  electric  motor 

and  the  necessary  mechanical  parts  are  also  mounted  on 

tlie  steel  frame,  wliich  is  on  a  truck,  and  can  travel  any- 
where on  the  regular  mine-track.  A  dipper  slides  back 

and  forth  on  the  boom.  The  boom  can  be  swung  to  either 

side  or  up  and  down. 

Operation.  The  loader  is  controlled  by  an  operator 
who  stands  to  the  riglit  of  the  machine.  The  movement 
of  the  dipper  and  boom  is  controlled  by  two  levers.  The 

dipper  is  pulled  into  the  pile  of  material ;  and,  after  till- 
ing itself,  is  raised  over  the  car.  As  soon  as  the  dipper 

is  over  the  car,  the  door  in  the  bottom  is  tripped  by  the 
operator,  who  pulls  a  rope. 

Record  ok  Pf.kior.mance.  During  1920,  at  the  St. 
Louis  Smelting  &  Refining  Works  of  the  National  Lead 
Co.,  of  St.  Francois,  Missouri,  169,351  tons  of  ore  was 
loaded  by  seven  of  these  machine,  which  made  an  average 

of  62.4  tons  loaded  per  shift,  at  a  cost  of  16.64e.  per  ton. 
The  costs  were  distributed  as  follows:  operating  labor. 

14.9c.;  repair  labor,  0.3c.;  supplies.  0.99c.;  power,  044c.: 
total,  16.64c.  per  ton. 

'Siiuveloder' 
The  "Shuvelodcr'  (see  page  130)  is  operated  by  coiii- 

pres,sed  air.  which  drives  the  dipper  into  a  pile  of 
loose  material,  lifts  the  loaded  dipper,  and  empties  it  into 

the  car  that  is  brought  up  immediately  behind  the  ma- 

chine. The  dipper,  together  with  the  four  air-cylinders 
that  operate  it  and  the  mechanical  parts  that  impart 
motion  to  the  dipper,  make  up  what  is  known  as  the 
main  body  of  the  machine.    All  these  are  mounted  on  a 

I 
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trUL-k,  which  eaii  be  moved  on  the  ordinary  mine-track. 
The  machine  is  hand-propelled.  Immediately  above  the 
truck  and  beneath  the  main  body  is  a  turntable,  which 

provides  lateral  movement.  The  'Shuveloder'  is  the 
latest  model  of  what  was  formerly  known  as  the  Ann- 

strong  loader.  Its  overall  length  is  6  ft. ;  overall  width, 
4  ft. :  overall  height,  4  ft.  The  weight  is  approximately 

4300  lb.  The  dipper  is  30  in.  wide,  and  the  head-room 
required  for  operation  is  6  ft.  10  in.  The  manufacturers 
state  that  it  takes  from  150  to  175  cu.  ft.  of  free  air  per 

minute  at  80  lb.  pressure  to  operate  the  machine.  It 
win  load  material  in  any  car  of  a  height  50  in.  or  less 

above  the  top  of  the  rail. 

Operation.  The  shoveler  is  controlled  by  three  l(>vers 
on  the  right-hand  side  of  the  machine.  The  operator 

stands  on  the  ground.  The  'Shuveloder'  is  not  designed 
for  continuous  operation,  but  each  motion  has  a  separate 
control,  which  is  reversible.  The  mechanism  is  driven  by 
three  series  of  cylinders.  The  air  is  admitted  successively 
into  the  bottom  cylinder,  into  two  centre  cylinders,  and 
then  into  tlie  top  cylinder.  The  bottom  cylinder  gives 
motion  to  the  body,  pushing  it  forward  and  crowding 
the  dipper  into  the  pile  of  loose  rock.  The  two  centre 

cylinders  turn  the  two  rope-sheaves,  which  raise  the 
dipper  up  through  the  pile.  The  top  cylinder  then  pulls 

the  cross-head  back,  causing  the  dipper  to  swing  over 
the  top  of  the  machine  and  to  discharge  the  material  into 
the  car  in  the  rear.  Simultaneously  with  the  operation 
of  the  upper  cylinder,  the  bottom  cylinder  receives  air, 

which  causes  it  to  pull  the  body-piece  back  to  the  starting 
position.  The  air  is  admitted  to  the  rear  end  of  the  other 
cylinders  in  their  turn,  which  brings  them  all  back  to  the 
starting  position.  There  is  no  movement  to  the  truck, 
which  is  clamped  to  the  track.  The  lateral  movement  to 

the  machine,  which  is  provided  on  the  turntable,  is  ob- 
tained by  a  ratchet  that  is  worked  by  hand.  The  machine 

has  a  reach  of  5^  ft.  to  either  side  of  the  centre  of  the 
track,  and  always  discharges  into  the  centre  of  the  ear 

behind,  from  any  lateral  position  of  the  body-piece. 
One  man  is  required  to  operate  the  machine  and  one  to 

smtch  the  cars.  In  some  places  where  digging  is  difficult 
a  third  man  is  used  as  a  helper.  At  one  mine  the  loader 
was  used  intermittently.  Working  on  rock  it  shoveled 

72i  cars  of  2*  tons  capacity  in  35J  hours,  at  a  cost  of 
25.09c.  per  ton.  This  included  tramming  the  cars  370 

ft.  The  actual  time  of  loading  w^as  16^  hours.  The  de- 
lays were  due  to  tramming,  switching,  loader  off  track, 

and  repairs.  In  another  test,  working  on  soft  iron  ore, 

208  cars  were  loaded  in  139|  hours  at  a  loading  cost  of 
12.97c.  per  ton.    The  actual  loading  time  was  24|  hours. 

Colby  Mine.  An  Armstrong  No.  11  shovel  was  in  use 
at  the  Colby  mine  of  the  McKinney  Steel  Co.,  of  Bessemer, 
Michigan,  to  load  broken  rock  in  driving  drifts.  The 
drifts  are  7  ft.  high  by  8  ft.  wide,  and  the  pile  of  rock  is 
about  19  ft.  long  and  about  4  ft.  high  at  its  deepest  place. 
There  were  about  14  carloads  (each  of  32  cu.  it.)  to  the 

pile.  Two  men  were  used  in  loading:  one  operator,  and 
one  attendant  who  switched  the  cars.    The  machine  was 

observed  during  the  shoveling  of  one  of  these  piles  of 
material  with  the  following  results : 

Total  time  of  setting  up  machine,  10  min. :  time  of 

loading  14  cars,  58  rain. ;  12  move-ups  of  loader,  30  min. ; 
switching  12  cars,  92  min. ;  total,  190  min.  Total  num- 

ber of  cars  loaded,  14 ;  total  cubic  feet,  448 ;  total  number 

of  move-u])s.  12:  total  number  loader-dippers,  222;  av- 
erage number  of  loader-dippers  to  car,  16;  average  num- 

ber of  loader  passes  per  minute,  4;  average  time  for 
loading  cars,  including  move-ups,  6  min. ;  average  time 
for  loading  one  ton  of  rock,  including  move-ups,  2.4 
min.;  total  time  required  for  setting  up  the  Ami.strong 
shovel,  loading  and  tramming  of  the  rock,  broken  from 
an  average  break  of  a  round  of  holes,  took  1  hour  and 
45  minutes. 

Thew  Underground  Mining  Machine 

The  Thew  Automatic  Shovel  Co.,  of  Lorain,  Ohio,  has 

designed  an  underground  mining  shovel  upon  the  same 

general  lines  as  the  contractor's  electric  .shovel  manufac- 
tured by  the  same  company.  It  consists  of  a  dipper, 

boom,  operating  mechanism,  and  truck.  The  dipper  is 
constructed  of  the  same  material  as  used  in  the  regular 
Thew  electric  shovel.  Its  capacit.v  is  about  g  cu.  yd.  The 
boom  is  rigid,  being  built  up  of  steel  so  as  to  require 
minimum  head-room.  The  operating  mechanism  consists 
of  a  20-hp.  motor,  the  necessary  gear,  and  other  mechani- 

cal parts.  The  operating  mechanism  is  mounted  on  a 

platform.  Below  the  platform  is  a  turntable,  which  re- 

volves the  entire  shovel  through  a  full  circle  of  360°. 
The  machine  is  carried  on  the  truck,  which  is  on  a  cater- 

pillar tractor ;  it  is  self-propelling. 

Operation.  The  operator  has  a  seat  on  the  platform 
that  supports  the  operating  mechanism.  From  here  he 
can  observe  the  action  of  the  dipper  and  also  keep  watch 
over  the  performance  of  the  operating  mechanism.  The 

motions  of  the  shovel  are  controlled  by  levers.  The  dip- 
per is  forced  into  the  pile  of  material  by  a  movement  im- 

parted to  the  dipper-arm  and  by  the  pulling  of  the  dip- 
per-chains. When  the  dipper  is  full,  the  dipper-chains 

are  tightened,  so  as  to  pull  the  dipper  into  a  vertical 
position.  The  shovel  is  then  swung  on  its  turntable  until 

the  dipper  is  over  the  ear.  The  bottom  of  the  dipper  is 
then  tripped,  allowing  the  material  to  drop  into  the  ear. 
The  Vinegar  Hill  Zinc  Co.,  at  Platteville,  Wisconsin,  has 

operated  Thew  electric  shovels  in  its  mines  in  the  Okla- 
homa-Kansas-Missouri district  and  in  tlie  Wisconsin- 

Illinois  district. 

Oklahoma-Kansas-Missouri  District.  At  the  Barr 

mine,  in  Kansas,  near  Picher,  Oklahoma,  the  orebody  is 
mined  in  stopes  from  20  to  45  ft.  high  by  the  mining 

method  common  to  the  district,  excepting  that  li-ton  cars 
instead  of  ̂ -ton  cars  are  used,  and  accordingly  the  shaft 
is  equipped  with  cages.  A  Type  No.  0  Thew  shovel  was 
installed  in  April  1919.  This  is  of  a  standard  type,  re- 

volving in  the  full  circle,  is  self-propelled,  and  is  mounted 
on  a  4-wlieeled  truck.  It  was  found  to  be  more  flexil>le 
than  other  loaders  tlien  being  tried  in  the  district,  because 

the  full-circle  swing  allows  ore  to  be  loaded  at  any  point — 
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front,  back,  or  to  either  side — within  the  radius  of  the 

hoom.  Three  dipper  loads  fill  one  U-ton  ear.  Over  a 

period  of  20  weeks  the  average  loading  per  eight-hour 
shift  was  160  tons  at  about  one-half  the  cost  of  hand 

shoveling. 

WiscoNsi.N-li.i.iNOis  District.  At  the  Meloy  mine,  at 

New  Diggings.  Wisconsin,  two  Type  No.  0  Thew  shovels 

liave  l)eeu  installed.  The  shovels,  like  that  at  the  Ban- 
mine,  are  elect rieally  driven,  self-propelled,  and  mounted 

on  wheels.  Tlie  head-room  required  is  a  minimum  of  16 

ft.,  and  the  operating  width  required  is  at  least  20  ft. 

The  stopes  are  30  ft.  Iiigh  liy  25  ft.  wide,  providing  ample 

working  space  and  sufficient  broken  ore  to  ensure  the 

shovel  being  kept  in  continuous  operation.  Dippers  of 

J  and  3  eu.  yd.  are  used.  The  machines  weigh  about  15 
tons,  but  can  be  dismantled  readily  so  as  to  lower  the 

parts  through  a  6  by  6-ft.  shaft  compartment. 

A  crew  consists  of  one  operator,  who  should  be  a  care- 
ful and  experienced  man:  one  helper,  unskilled;  and  one 

mule-driver  and  mule,  handling  li-ton  care.  Such  a 

crew,  under  suitable  conditions,  should  easily  load  175  to 

2.S0  tons  per  ;)-hour  shift. 

Following  is  the  operating  record  for  the  jieriod  from 

November  24,  1917,  to  August  16.  1919.  for  one  of  the 

shovels  at  the  Meloy  mine : 

Total    shoveled,    tone    27.177 
Total  shiflH  worked       -H 

Average  working  time  per  shift,  hours    3.8.5 

Average    tons   f»hoveled    per  hour    •i-'J-4 
Average    tons   [»hoveled    per   shift    l'Z9M 

Cost  per  Ion:  Cents 
Labor       ll.Ofi 
Power          0.70 
Repairs         109 

Total,   eents       lti.85 

The  cost  of  hand-shoveling  during  the  same  period  was 

2.'<e.  per  ton.  apiiniximafely.  In  tioth  instances,  tlie  tram- 
ming to  the  main  haulage  loop  is  included  in  the  cost  of 

working  the  Thew  shovel. 

A  two-months  operating  record  for  two  shovels  at  the 

same  mine  during  January  and  February  1921  is  as  fol- 
lows : 

Shovel  No.  1  Shovel  No.  2 
Tons  shovclcl                                ....  10.087  5.917 
Shifts  worked       80  42 
Hours   per  sbltt       7  7 
Labor  cost  per  ton.  cents    11.7  11. ,1 
Power  cost  per  ton.  cents    1.3  1.3 
Repair  fost  per  ton.  cents    0.7  0.7 

Total  i-osl  per  ton.  cents    13.7  13.4 

The  cost  of  hand  shoveling  during  the  same  period 

was  ap[)roximatcly  16e.  per  ton.  In  all  cases  the  cost  of 
tramming  200  ft.  to  the  shaft  was  included  in  the  labor 

cost  in  connection  with  the  operation  of  tlic  Thew 
shovels. 

Record  ok  Performance,  Harmony  Mine.  Five  Tliew 

shovels  were  purchased  by  Witherbee,  Sherman  &  Co. ; 
the  first  in  September  1917,  two  in  1918.  and  two  in 

April  1919.  Three  of  these  shovels  were  put  in  operation 
at  the  Harmony  mine.  Below  is  given  the  record  of  the 
three  shovels  for  1920: 

Thew  No    1      Thew  No.  2     Thew   No   3 

Tonnage              ■;3,;i!>8  2li.l34  27.720 
Di-^l.inc-e    trammed       158  210  39.5 

^   Cents  per  ton   ■ 
Operating   Labor  cost       16.2  14.9  16.0 
Moving  labor  cost       12  0.3  0.7 
Repairs,   labor  cost       fl  (I  2.1  3.6 
Rep.iirs.    supply    cost    10  (i  5.2  7.0 
Shops    and    miscellaneous    4  1  1.6  1.9 

I'ower       0.4  0.4  0.4 

Total    cost        38  .5  24.5  38.6 

The  No.  1  shovel  is  the  oldest,  and  the  repair  cost  in 

operating  it  was  the  highest.  After  the  first  two  years 

the  repair  bills  increased  rapidly.  This  would  naturally 

be  expected  in  tiie  case  of  a  machine  that  receives  rough 

usage  underground.  Tiie  ore  was  hauled  away  from  the 

shovel  in  54-cu.  ft.  gable-liottom  ears.  The  Thew  shovel 

in  No.  2  slope  worked  against  a  40-ft.  face.  The  vein  at 
this  point  was  60  ft.  wide.  Tracks  were  laid  on  either 
side  of  the  shovel.  The  car  on  one  track  was  loaded,  then 

the  car  on  the  other  track  was  loaded  while  the  first  car 

was  being  trammed  to  the  shaft  and  emptied.  It  took 

four  minutes  to  dump  the  car  and  return  it  to  the  shovel. 

The  shovel  had  difficulty  in  picking  up  large  lumps  and 

scraping  the  bedrock. 

M.vscoT  JliNE.  The  Thew  shovel  is  in  operation  in  one 

of  the  large  .stopes  in  the  JIascot  mine  of  the  American 
Zinc  Co.,  at  Mascot,  Tennessee.  Zinc  ore  is  mined  in  the 

form  of  sphalerite  occurring  in  limestone.  The  mine  has 

an  open  stope  about  200  ft.  high.  The  ore  is  loaded  into 
steel  cars,  each  with  a  capacity  of  about  two  tons,  and 

hauled  liy  mules  to  a  side-track,  from  which  the  cars  are 

taken  to  the  shaft  bottom  by  electric  storage-battery  loco- 
motives. The  stopes  are  large,  so  that  there  is  plenty  of 

room  for  the  machine  to  operate.  The  Thew  was  put  in 

operation  in  August  1920.  and  in  the  succeeding  three 

months  handled  G'.VMi  tons  of  ore  at  a  cost  of  17.55c. 

per  ton. 
The  Ch.\teaugay  Ore  &  Iron  Co.,  Lyon  Mountain. 

New  York.    In  1918  this  company  secured  a  Thew  shovel 

for  use  in  its  No.  4  mine.    Records  of  performance,  cost, 

and  up-keep  were  not  kept.    Another  shovel  of  the  same 
make  was  procured  for  the  No.  5  mine,  but  was  used  very 

little  and  was  later  transferred  (March  1919)  to  the  No. 
1  mine.    Labor  costs  for  the  Thew  shovel  in  No.  1  mine 

are  for  one  operator,  $3.25;  one  operator's  helper,  .$4:        i 
three  trammers  at  .$4  each,  $12:  total,  $21.25;  200  tons       | 

of  ore  was  handled  per  shift,  making  a  cost  for  labor  of 
10.62c.  per  ton.     This  shovel  worked  in  a  large  stope  40       | 

ft.  wide  and  45  ft.  high.     Cars  are  pulled  in.  and  are       | 

drawn  out  by  mule.    A  switch  was  arranged  100  ft.  from       [ 

the  shovel,  and  the  ears  pushed  up  to  the  shovel  by  hand 

for  this  distance.     Side-dump  cars  of  40  cu.  ft.  capacity 

are  used ;  they  hold   2^   tons.     Much   time   was  lost   in 
switching  cars. 

At  the  No.  4  mine  a  Thew  shovel  was  also  in  operation. 

This  shovel  liandles  .SOO  tons  per  day,  at  a  cost  for  labor      : 

of  6c.  per  ton.     A  tail-rope  is  used  for  switching  cars. 
Two  tracks  lead  to  the  .shovel,  so  that  one  car  is  being 

loaded  while  another  car  is  being  pushed  in.    The  shovel     j 
operated  almost  continuouusl.v.     The  full  haul  for  cars 
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is  600  ft.  Alternating  current,  220  volts,  was  used. 

Power  costs  about  2ie.  per  kilowatt-hour.  It  is  estimated 
that  the  power  cost  was  about  $1  per  day  per  shovel. 

The  shovel  was  often  out  of  commission  on  account  of  re- 

pairs. The  most  serious  trouble  experienced  was  the 

breaking  of  an  I-beam  on  the  No.  1  shovel.  The  rawhide 

pinions  wear  rapidly,  the  average  life  being  about  three 
weeks.  It  is  estimated  by  this  company  that  the  eo.st  to 

handle  ore  by  hand  was  35c.  per  ton  in  the  No.  1  mine. 

and  44c.  per  ton  in  the  No.  4  mine,  (^"ost  for  repair 
(labor  and  supplies)  was  about  .5  or  6e.  per  ton. 

St.  Joseph  Mines.    The  St.  Joseph  Lead  Co.,  of  Bonne 

Terre,  Missouri,  has  six  Thew  shovels  in  operation  in  its 

mines.     The  stopes  are  large,  giving  ample  room  for 

operation.     All  these  machines 

were  put  in  operation  in  1920. 

The   record   of   their  perform- 
ance is  as  follows:  Thew  No.  1 

loaded  8713  tons  at  a  cost  oF 

14.98c.   per  ton;  No.  2  loaded 

26,970    tons    at    18ic;    No.    3 
loaded    12 J  94  tons  at   18.8c.: 

No.   4   loaded   20,917   tons   at 

16.65c.;  No.  5  loaded  4969  tons 

at  29.34e.;  and  No.   6  loaded 

4881  tons  at  28,13e.  per  ton. 
The  higher  costs  for  shovels 

No.  5  and  6  are  due  to  their 

being  used  in  mines  where  con- 
ditions are  less  favorable  for 

their  operation,  the  stopes  being 

smaller,  and  operations  being 

frequently  interrupted.  Thr 
average  for  all  six  shovels  is  as 

follows :  78.644  tons  loaded  at  :i 

<'o.st  of  19.96e.  per  ton.  Thev 
costs  are  distrilnited  as  follow;- : 

operating  labor.  11.025c.  ;"r 
pair  labor,  4.115c.;  material. 

2.895i'. ;  power.  0.933c.  per  ton. 
^I.vRiON  Shovel 

Altliougli  liic  :\l;iiion  sliovel  is  noi  manufactured  pri- 
marily for  underground  use.  tli(>  smaller -sized  machine 

has  been  purcliased  and  put  in  operation  underground 
by  several  mining  companies. 

Construction.  The  Marion  sliovel  consists  of  a  dip- 

per, boom,  and  operating  mechanism,  the  latter  being 
mounted  on  a  platform.  An  electric  motor  furnishes  the 

necessary  power.  The  machine  is  controlled  by  a  set  of 

levers  convenient  to  the  operator,  who  sits  on  the  ])lat- 

form,  where  he  can  observe  the  movements  of  the  dipper 
and  the  working  of  the  machine.  The  dipper  is  crowded 

into  the  pile  of  material  by  a  movement  given  to  the 

dipper-arm  and  the  dipper-chains.  When  it  is  tilled,  it 
is  raised  and  swung  until  brought  over  the  car.  The 

bottom  of  the  dipper  is  then  tripped,  dropping  the  ma- 
terial into  the  car. 

Record  op  Perform.\nce.  The  Marion  shovel  was 

placed  in  operation  in  August  1920  in  the  mines  of  the 

American  Zinc  Co.,  at  Mascot,  Tennessee.  Records  of 

performance  for  three  months  are  as  follows :  total  num- 

ber of  tons  handled,  8997 ;  cost  19.7c.  per  ton.  The  dis- 

tribution of  costs  is  as  follows:  operation  is  17.60c.;  re- 

pairs. 2.11c.  On  account  of  this  being  a  second-liaiid 

sliovel,  the  repairs  were  a  little  higher  than  usual. 

A  Marion  shovel  with  !|-.vard  dipper  is  in  use  at  the 
1650-ft.  level  of  the  United  Verde  mine  at  Jerome,  Ari- 

zona. The  cost  of  loading  ore  into  chutes  with  this 

shovel  is  estimated  as  being  less  than  would  be  incurred 

b.y  doing  the  same  work  by  hajid.  The  heavy  weight  of 

the  machine  makes  it  expensive  to  move  in  or  out  of  a 

stope;  and,  on  account  of  large  capacity,  it  is  idle  often 

and  waiting  for  ore.     The  advantage  of  the  machine  is 

thew  underground  mining  shovel 

that  it  loads  material  faster  than  some  of  the  other  types. 

Hoar  Undergroi-nd  Siio\kl 

The  Hoar  underground  shovel  (see  page  130)  consists 

of  a  dipper  mounted  on  the  forward  end  of  the  dijiper- 
arm  in  three  sections,  a  bod.y,  and  a  truck.  The  machine 

i.s  operated  by  compressed  air.  three  sets  of  air-engines 
being  necessary  to  control  tlie  various  movements.  These 

air-engines  are  in  tlie  bod.v.  A  turntable  is  placed  be- 
tween the  body  and  tlie  truck,  which  enables  tlie  machine 

to  lie  swung  through  a  complete  ('•ircle.  The  truck  runs 
on  the  ordinary  mine-track.  The  standard-size  machine 

requires  an  operating  space  of  7  )'t.  wide  by  6  ft.  high. 
Its  weight  is  5800  lb.;  the  air  pressure  requiretl  is  90  lb. : 
air  connections  are  H-in.  piping. 

Oper.ation.  The  Hoar  underground  loader  is  not  self- 
[iropelling.  and  therefore  must  be  pushed  to  its  working 

I»laee.  It  is  then  clamped  to  the  rails.  Having  a  full- 
circle  swing,  the  machine  can  load  cars  to  either  side  or 

to  the  rear.     The  operator  has  a  seat  mi  the  small  plat- 
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form  on  tlic  Icl't-liand  sitlc  of  tlie  boily.  lie  is  well  viji 
above  the  maehine  and  ean  observe  the  dip|)er  in  its  va- 

rious movements.  The  machine  is  controlled  by  three 

levers  eonvenient  to  the  operator.  In  diggin^jr.  tlie  dipper 
is  foreed  into  the  pile  of  material  by  the  forward  motion 

given  to  the  dipper-arm  by  its  engine.  At  the  same  time 
another  engine  winds  the  cable  onto  the  drum,  which. 

acting  as  the  lever,  forces  the  dipper  up  through  the  pile. 

As  soon  as  the  dipper  is  raised  free  of  the  pile  of  ma- 
terial, the  entire  machine  is  revolved  on  the  turntable 

until  the  dijiper  is  brought  over  the  top  of  the  car;  tiicn 

the  bottom  of  the  dipper  is  tripped,  allowing  the  material 

to  discharge  into  the  car. 

Recoro  of  Pekform.\nck.  The  Hoar  underground 

shovel  has  been  introduced  in  only  a  few  mining  districts. 

The  manufacturers  have  found  a  ready  market  in  the 

Lake  Superior  iron-mining  district  for  their  entire  out- 
jmt.  and  little  effort  has  been  made  to  introduce  the 

machine  generally.  It  is  being  used  in  drifts,  sub-level- 

ing work,  sloping,  to  clear  out  sumps,  and  also  on  the 

surface  to  shovel  coal  from  the  coal  piles  for  use  in  boil- 

ers. The  cost  of  operation  varies  considerably,  depend- 

ing upon  conditions,  and  ranging  from  17e.  to  $1.08 
per  ton. 

In  shoveling  the  material  that  was  well  broken  and 

where  there  was  plenty  of  room,  an  average  of  135  tons 

-.vas  loaded  in  24  hours  at  a  cost  of  17.9c.  The  wages  of 
the  attendants  were:  operator,  $5  per  day;  helper,  $4.75 
per  day.  In  another  place  where  the  material  was  wet 

and  stick>'  and  contained  many  large  lumps,  the  maehine 
loaded  over  8500  tons  in  two  months  at  a  cost  of  $1.08 

per  ton.  The  mine  manager  estimated  that  to  have  done 

the  same  work  by  hand  would  have  cost  $1.60  per  ton. 

The  wages  of  attendants  were :  operator  $8  and  assistants 

$6  per  day.  In  the  case  of  sub-level  stoping,  the  maehine 
handled  more  than  1700  tons  of  material  in  one  mouth 
at  a  cost  of  65c.  per  ton. 

iroNTRE.\L  lIiNE.  In  the  latter  part  of  1920  a  Hoar 
underground  shovel  was  put  in  operation  at  the  :Xrontreal 
iron  mine.  At  the  same  time  similar  work  was  being 
carried  on  by  hand,  so  that  it  is  possible  to  compare  the 
co.st  of  loading  material  by  shovel  ajid  by  hand.  Com- 

parison can  be  made  between  the  work  done  on  the  23rd 
and  24th  levels.  The  driving  was  done  in  the  hanging 
wall  of  both  of  these  levels.  The  type  of  ground  was 
almo.st  the  same,  and  the  other  conditions  were  also  fairly 
equal.  The  23rd-level  drift  was  extended,  using  hand- 
loading  alone.  The  cost  for  labor  was  $12  per  foot  over 
a  period  of  seven  months,  and  during  this  time  the  drift 
was  advanced  460  ft.,  or  at  the  rate  of  67  ft.  per  month. 
In  the  24tli  level,  cast  drift,  the  Hoar  underground  shovel 
was  used,  and  the  drift  was  advanced  270  ft.  in  3  months, 
or  at  an  average  of  90  ft.  per  month.  The  labor  cost 
amounted  to  $6.62  per  foot,  and  tlie  repair  and  supply 
cost  was  $1.24  per  foot,  making  a  total  of  $7.86  per  foot. 
At  the  same  time  the  shovel  was  used  to  handle  material 
on  the  24th  level,  west,  at  a  labor  cost  of  $6.21  per  foot, 
and  a  .supply  and  repair  cost  of  $1.24  per  foot,  making  a 
total  of  $7.45.    The  saving  in  the  east  drift  of  the  24th 

level  was  $4.14  per  fool,  and  the  saving  in  handling  tiie 

material  from  the  24th  level  was  $4.55  per  foot. 

The  following  table  will  give  briefly  the  comparison  of 
tills  work : 

Class  ol  labor    Hand  labor  Ko.  2  Hoar  londint'  machiue 
Loiality        !;3rd  level  24th  level 
Material        Iron  ore  Iron  ore 
Size  of  drift    10  by  10  ft.  10  by  10  ft. 
Time  of  test    7  month?  3  months 
Total  footage       469  ft.  -JTO  ft. 
Tot.al  tonnage    3906  tons  ■2ii>0  tons 
Monthly  foot.age    67  ft.  90  ft. 
-Monthly    tonnage    55S  tons  750  tons 

Keystoxe  Exc.\v.\tor 

The  Keystone  Driller  Co.  has  for  several  years  manu- 
factured and  placed  on  the  market  an  excavator  usually 

used  on  road  work  and  also  in  digging  cellars  and  ditches. 

The  machine  consists  of  an  upright  boiler  and  an  engine 

mounted  on  a  tractor,  also  a  dipper  operating  on  a  boom. 

The  Federal  Lead  Co.  purchased  several  of  these  ma- 
chines and  remodeled  them  to  be  used  in  its  mine  at  Flat 

River,  Missouri.  In  order  to  adapt  the  Keystone  ma- 
ehine to  underground  mining,  it  was  necessary  to  replace 

the  boiler  and  engine  by  an  electric  motor. 

Oper.vtion.  The  operation  of  the  machine,  as  adapted 

by  the  Federal  Lead  Co.,  is  as  follows:  The  operator 

stands  on  the  main  platform  where  the  movements  of 

the  dipper  can  be  observed.  By  levers,  the  boom  can  be 

lowered  and  the  dipper  pulled  into  the  pile  of  material 

by  a  cable  operating  over  the  pulley  at  the  end  of  the 
boom.  The  boom  can  be  lowered,  raised,  or  swung  by 

the  second  cable.  As  soon  as  the  dipper  is  filled,  the  boom 

is  raised  and  swung  until  the  dipper  is  brought  immedi- 

ately above  the  car.  The  bottom  is  then  tripped,  allow- 
ing the  material  to  discharge  into  the  car.  The  machine 

is  given  stability  by  two  braces  on  each  side  of  the  ma- 
chine at  the  front. 

Record  of  Perform.ince,  Federal  Le.\d  Co.  During 

the  year  1917,  in  mine  No.  12,  48,917  tons  of  ore  was 

shoveled  by  the  Keystone  excavator  at  a  cost  of  18.24e. 

per  ton.  In  1919,  in  mine  No.  1,  8313  tons  was  shoveled 

at  a  cost  of  19.11c.  per  ton,  and  for  1919,  in  mine  No.  12. 

318,819  tons  was  shoveled  at  a  cost  of  16.4c.  per  ton.  In 

1920,  370.373  tons  was  .shoveled  at  a  cost  of  19.03c.  per 
ton.  This  makes  a  total  of  746,000  tons  of  ore  shoveled 

by  the  Keystone  shovel  at  the  Federal  Lead  Co.'s  mines, 
with  an  average  cost  of  17.85c.  per  ton.  The  distribution 

of  tiiese  costs  is  as  follows:  tons  of  ore  per  shovel-shift. 

126.1;  supplies  and  repairs,  2.10c.  per  ton;  maintenance 
labor.  12.57e.  per  ton  :  power,  1.35c.  per  ton  ;  total,  17.85e. 

per  ton. Golden  Rod  Mine.  The  Golden  Rod  Mining  Co.,  at 

Tar  River,  Oklahoma,  used  a  f-cu.  yd.  Keystone  shovel 

for  loading  ore.  The  shovel  was  operated  for  three  or 
four  months  in  1918.  The  boiler  was  connected  up  as  an 

air-receiver  and  the  engine  was  run  by  compressed  air. 
The  ore  was  from  30  to  50  ft.  high.  In  this  work,  the 

shovel  did  not  prove  satisfactory.  It  was  mounted  on  a 
truck  and  was  hard  to  move  around.  The  main  reason 

for  its  failure  was  due  to  the  necessity  of  emptying  tlie 

dipper  into  1000-lb.  cans;  a  large  portion  of  the  ma- 
terial was  always  spilled  and  had  to  be  shoveled  by  hand. 
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Scrapers 

The  need  for  underground-loading  deviecs  led  to  at- 
temps  by  many  mining  companies  to  develop  and  adapt 
a  drag-scraper  to  load  material.  Several  designs  may  be 

giouped  under  two  heads:  slushei-s  and  drags. 

Slushers.  'Slushers'  is  the  name  given  a  slip-seraper 
in  the  iron  regions  of  Minnesota.  The  slip-scraper,  after 

being  filled  with  ore,  is  pulled  by  a  'Little  Tugger'  hoist. 
The  scraper  and  cable  are  light  enough  so  that  the  for- 

mer can  be  pulled  back  by  hand.  It  is  also  guided  in  its 
path  by  the  helper  as  it  is  pulled  by  the  hoist.  The  pull 
on  the  scraper  is  straight,  but  its  path  may  be  changed 

slightly  by  skilled  manipulation. 

Drags.  'Drags'  are  built  in  sizes  to  pull  from  100  lb. 
to  half  a  ton  of  mateiial.  The  power  is  supplied  by  a 

hoist,  which  pulls  the  drag  in  a  straight  line  toward  it. 
The  hoist  also  operates  a  tail-rope,  which  pulls  the  drag 
back  over  the  pile.  The  tail-rope  works  over  a  pidley, 
which  is  attached  at  the  end  of  the  stope.  By  changing 
the  position  of  the  pulley  the  line  of  the  drag  can  be 
changed. 

Slushers  at  Oliver  Mine.  'Slushers'  are  used  in  the 
Oliver  mine  to  load  iron  ore  into  cars,  and  also  in  chutes 

in  sub-level  stoping.  The  'Little  Tugger'  hoist  is  mounted 
on  an  upright  or  horizontal  bar  that  is  back  in  the  dri  ft ; 

quarter-inch  extra-flexible  tiller-rope  is  used  to  pull  the 
scraper.  Two  men  are  required  to  operate  the  scraper 
and  load  the  cars;  one  inan  operates  the  hoist  and  the 
other  loads  the  scraper.  The  scraper  is  pushed  into  the 

ynle  by  hand  and  pulled  by  the  'Little  Tugger'  hoist.  In 
this  way  the  scraper  is  tilled.  It  is  guided  along  its  path 
and  up  the  platform  by  a  miner  wlio  dumps  it  into  the 
car. 

Most  of  the  scrapers  of  this  type  in  use  have  a  solid 
yoke  for  a  bridle,  consequently  the  scraper  can  penetrate 
only  a  certain  distance  into  the  pile.  This  is  beneficial  in 

a  pile  containing  large  pieces  of  rock,  but  it  is  not  ad- 
visable witli  fine  dirt.  The  bridle  can  be  made  flexible 

by  attaching  it  to  the  side  of  the  scraper  and  near  the 
handle;  this  makes  it  possible  for  the  person  operating 
the  scraper  to  dig  deeply  into  the  pile  and  sn  obtain  a 
maximum  load  of  material. 

In  top-slicing  work  by  the  Oliver  Iron  Mining  Co..  in 
Minnesota,  the  material  is  dragged  into  a  chute.  By  the 
use  of  the  scrapers  in  stopes.  the  company  accomplishes 
more  than  twice  the  work  with  the  same  number  of  men. 

This,  of  course,  is  an  item,  but  the  main  advantage  of 
the  scraper  is  the  speed  with  which  the  work  is  accom- 
plished. 

Junction  Mine.  A  drag  has  been  in  operation  at  the 
Junction  mine  of  the  Calumet  &  Arizona  Mining  Co.  for 
many  years.  The  ore  is  broken  down  upon  the  floor, 
which  is  inclined  in  the  direction  of  the  movement  of  the 
ore.  At  the  Junction  mine  the  ore  occurs  in  lenses  in 

limestone.  Most  of  the  ore  is  mined  by  the  cut-and-fill 
method.  Cuts  are  run  on  an  inclination  and  the  ore 

usually  runs  to  the  chutes  without  shoveling.  Tlie  drag 
is  used  for  pulling  the  ore  where  the  floor  is  too  flat  for 

it  to  run.    A  'Little  Tugger'  hoist  with  endless  cable  op- 
erates the  drag  both  ways. 

0.  M.  BiLHARZ  Mining  Co.  The  0.  M.  Bilharz  com- 
pany, at  Miami,  Oklahoma,  has  developed  a  scraper  at 

the  Shorthorn  mine  that  is  efficient;  by  so  doing  it  has 
lowered  the  loading  costs.  This  has  been  done  in  spite  of 

the  fact  that  the  Joplin  miners  have  a  record  for  shovel- 
ing efficiency  that  is  considered  marvelous  in  most  mining 

districts. 

At  the  Shorthorn  mine  several  drags  are  being  u.sed 

to  load  ore  into  the  cans.  A  hoist  is  set  up  on  a  plat- 
form. There  is  an  incline  from  the  platform  to  the  floor 

of  the  stope.  In  front  of  the  hoist  is  a  hole  a  little 
smaller  than  the  opening  in  the  can.  The  truck  carrying 
the  can  is  run  underneath  the  platform,  there  being  a 
clearance  of  several  inches  between  the  bottom  of  the 

platform  and  the  can.  The  drag  brings  a  load  of  ma- 
terial up  the  incline  upon  the  platform,  discharging  it 

into  the  can  through  the  opening.  The  hoist  is  then  re- 
versed, the  drag  is  pulled  back,  and  the  operation  is  re- 

peated. In  this  mine  the  ore  is  being  dragged  as  far  as 
200  ft. — an  unusual  distance.  A  cable  is  stretched  across 

the  far  end  of  the  stope,  and  a  block  is  arranged  on  the 
cable  so  that  by  changing  the  position  of  the  block  the 
path  of  the  scraper  can  be  changed  from  one  side  of  the 
stope  to  the  other.  The  manager  states  that  the  cost  of 
loading  the  ore  with  a  drag  is  16c.  per  ton. 

Ohiomo  Mining  Co.  The  Ohiomo  Mining  Co.  has  a 

drag  system  for  loading  ore  at  its  mine  at  Picher.  Okla- 
homa, which  appears  to  be  successful.  Almost  all  the 

ore  hoisted  is  loaded  by  means  of  six  drags.  The  mine  is 

a  new  one,  with  an  orebody  about  30  ft.  thick.  In  open- 
ing a  working  place  a  drift  is  run  in  the  bottom  of  the 

ore  from  the  shaft  to  a  desired  point,  a  raise  is  put  up  to 

the  top  of  the  ore,  and  a  hopper  is  built.  A  cut  is  then 
started  along  the  top  of  the  orebody;  when  the  broken 
material  will  no  longer  ran  into  the  hopper,  the  drag  is 
used. 

An  electric  hoist  is  installed  on  the  platform  over  the 

chute ;  the  two  drums  being  driven  by  a  5^-hp.  motor  in 

opposite  directions  and  from  the  same  gear-wheel ;  a 
half -inch  steel  cable  is  run  through  a  sheave-wheel  at  the 
face  of  the  stope,  each  end  being  wound  on  a  drum.  The 
sheave-wheel  is  mounted  on  a  traveler,  which  can  be 

moved  from  side  to  side  along  a  cable  anchored  across 
the  face  of  the  chamber.  The  steel  drag  is  heavy  enough 

to  dig  into  the  broken  ore  and  fill  itself.  The  hoist  pulls 

the  loaded  drag  until  the  ore  is  discharged  into  the  hop- 
per. The  hoist  is  then  reversed  and  the  operation  is 

repeated.  The  hoist  is  operated  by  one  man,  who  also 
breaks  boulders.  The  cable  at  the  face  has  to  be  moved 

forward  every  time  the  heading  is  extended.  One  man 
by  this  method  has  loaded  as  many  as  266  cans  in  eight 
hours.  The  output  is  generally  limited  to  the  amount  of 

ore  broken.  One  man  can  drag  ore  faster  than  four  ma- 
chine-drillers can  break  it. 

QuiNCY  Mine.  The  Quincy  Mining  Co.,  at  Hancock, 

Michigan,  first  started  to  use  drag-line  scrapers  in  its 
drifts  and  stopes  in  the  fall  of  1915.     The  orebody  is  6 
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to  10  It.  wiilf  ami  (li|>s  alioiit  :J6°.  At  first  tlu'  i'oni|iany 
hail  tliftiiiilty  iu  getting  a  hoist  that  wouki  Ix'  light 
i-iiough.  SDiull  fiioiigli.  and.  at  the  same  time,  strong 

enough  to  liamlle  a  drag-line  seraper  of  suffieieiit  size  to 

In-  ecouoniieal.  To  solve  this  problem,  a  speeially-ile- 

signed  si-raper-hoist  was  manufactured  for  it  t)y  the 

Luke  Shore  KngiiK-  Works,  at  Marcpiette,  .Michigan.  It 

is  a  small  compressed-air  hoist  with  two  6  hy  !)-in.  eylin- 
ilers.  It  has  a  liouhle  drum,  14  in.  diameter,  and  will 

maintain  a  rope  speed  of  .'iOO  ft.  pel'  minute.  At  (irst  a 
seraper  was  designed  with  heavy  ruggeil  teeth.  i)ut  later. 
the  teet^i  were  replaced  by  a  steel  shoe,  because  the  large 

PM'ks  pulleil  out  the  teeth.  A  seraper  was  then  designed 
which  was  ;ill  in.  wide  auil  had  a  curved  shape  somewhat 
similar  to  a  hoe.  This  scraper  was  u.sed  both  in  sloping 

and  ilrifting  operations.  Later  it  was  rei)laeed  iiy  a 

.scraper  40  in.  wide.  The  great  advantage  of  using 

scrapers  at  the  l^uiney  mine  was  that  tbi-y  could  advance 

M%  faster  than  was  possible  wlu'ii  doing  tlic  work  liy 
hand.    Tbi-re  was  also  a  reduction  in  cost. 

McuiAW'K  Mi.NK.  The  Mohawk  Mining  Co..  at  Mnliawk. 
Michigan,  has  seven  <lrag-line  scrapers.  Si.x  of  them 

have  hoists  with  two  6  by  6-in.  cylinders  and  12-in. 

drums,  and  the  seventh  has  two  8  by  8-in.  eylindeis.  witli 

a  20-iti.  drum.  A  rope-speed  of  about  222  ft.  per  niinulc 
is  nuiiiitained.  The  scrapers  are  the  same  as  those  used 

by  the  (^uincy  Mining  Co.  The  wages  of  the  men  range 

from  .■}:.'{.60  to  .$4  per  <lay :  the  company  loaded  8000  tons 
in  thn-e  months  at  a  cost  of  ITJc.  per  ton. 

Calumct  &  IIecl.\  Mining  ("o.  The  Caluinel  &  II.  (la 
.Mining  Co..  at  Calumet.  Michigan,  tried  drag-line  seiap 

ers  in  the  fall  ..  '"20.  The  scraper  was  patterned  after 
the  .icrapers  used  in  the  Missouri  zinc-tields.  differing 

slightly  in  size.  sha[)e.  and  method  of  operation.  Tlu 

scraper  weighs  complete  about  600  lb.  It  takes  from  4 

to  8  s<-raper-loads  to  fill  a  iiO-cu.  ft.  car.  The  hoist  was 

designed  for  a  rope-speed  of  ."iOO  ft.  per  minute,  dragging 

a  .sera|>er  with  a  load  <t\'  1800  lb.  The  conii>any  had  on 
hand  a  number  of  small  hoist.s,  known  as  Tamarack" 
hoists,  that  were  originally  used  in  its  rope-haulage  .sys- 

tem. These  hoists  had  two  6  by  6-in.  upright  cylinders. 
ilriving  two  8-in.  drums  on  a  4-in.  shaft  by  friction- 
elntehes.  It  wi;.isrMin  foun.l  that  the  friction-clutch  wcmld 
not  handle  the  load,  and  that  the  8-in.  drum  would  not 

give  the  required  rope-speed  of  800  ft.  per  minute.  Kric- 
tion-clutr'hes  were  abandoned,  and  later  the  hoists  wen' 
equipped  with  gear-elutches  and  10  or  12-in.  drums. 

I'nder  exceptionally  favorable  circumstances,  two  men have  loaded  and  trammed  to  the  motor  drift  98  tons  in 
one  shift.  The  cost  of  labor  varied  from  .$:{.60  to  .$4.10 
per  shift.  The  cost  of  loarling  material  from  this  scrai)er 
varies  from  10  to  24<'.  [)er  ton. 

The  study  of  underground  loading  devices  is  being  con- 
tinned  hy  K.  Baumgarten,  mining  engineer,  who  is  con- 

nected with  the  St.  Louis  Station  of  the  U.  S.  Bureau  of Mines. 

In  view  of  the  project  to  re-open  the  old  c()i)per  mines 
in  the  mainland  of  the  Shetland  Islands,  a  recent  report 

liy  Dr.  .1.  S.  Flett.  director  of  the  Geological  Surve.y  foi' 

Scotland,  is  of  timely  interest,  states  'The  Mining  Maga- 

zine'. The  deposits  are  found  in  the  Old  Red  Sandstone 
of  the  Devonian  .Age.  and  extend  from  Rovey  Head, 

north  of  Lerwick,  along  the  eastern  side  to  the  extreme 

south  of  the  mainland.  Pyiite  and  ebalcop.vrite  have 

been  worked  for  copper  at  sevei-al  places;  the  most  im- 

|iortant  (le|)osit  is  at  .Sandlodge.  14  miles  south  of  Ler- 
wick, where  the  main  lode,  consisting  largely  of  siderite. 

is  !l  or  10  ft.  wide.  This  deposit  was  first  worked  at  the 
end  of  the  IStb  century.  Init  active  development  was  not 

uihliTtaken  until  1872.  and  during  the  i)eriod  1872-1880 
about  10.000  Ions  of  iron  and  copper  ore  was  raised.  In 

1880  the  yield  was  19!l.">  Ions  of  ore.  valued  at  £5814.  an<l 
896  tons  of  ii'on  ore.  Nalued  at  l!844.  Copper  p.yrite  is 
known  to  exist  at  a  number  of  other  places,  but  Dr.  Flett 

does  luit  regai'il  successful  exi)l()itation  as  at  all  profit- 
able. .\t  the  Saiullodge  mine  there  is  a  possibility  of 

success  if  ino<lern  methods  of  mining  and  dres.sing  be 
used. 

.\  .Si- \TK-C'()NTR()LLKD  I'L.VTINI'.M  TRi'ST  lias  been  organ- 
ized by  the  soviet  government,  which  will  have  charge  of 

all  tile  platinum  prospecting  ami  mining  business  in 

Siberia,  as  well  as  the  platinum  smelting  and  refining 

works  near  rctiograd,  Moscow,  and  Ekaterinburg,  states 

a  consular  report.  This  trust  will  act  as  the  central  sales 

agency  for  both  foreign  and  domestic  trade,  and  will 

thus  lie  in  a  position  to  regulate  the  [irices  of  platinum 

in  the  iiilernatioiial  market.  The  following  statistics 

have  been  comiiiled  froin  reports,  published  from  time  to 

time  in  till'  oIliiMal  soviet  piihlieation  'Economic  Life", 
covering  the  product  ion  for  1!<21  u]i  to  August: 

Russian 
Poods  pounds  Zolotniks         Dolius 

Januar.v  to  April    HI  *^■^  7fi 

M  :iy            1  li  s.')  4S 
June            4  14  ti'Z  S 

Jul.v            •;  .-,  11 
.A.U(,'U8t              .(  1  41  84 

Total          11  111  :)•;  -24 

Note:   One  pood  is  eiiutvali-nt  to  40  Russian  pouniis;  a  Russian  pound  = 

!m   xolotniks:   a  zolotrnl<  _  ill!  dolia.s.     One   Russian  pooti  —  526.6037   troy 

uuMffs:  1   Russian  pound        l.'Mlitiei  troy  ounoes. 

The  above  total  is  thus  cipial  to  6047.8  oz.  The  annual 

avi-rage  production  for  five  years  prior  to  1914  was  172,- 
000  oz.  After  the  beginning  of  the  War  the  output  of 

Russia's  platinniii  mines  showed  a  stead.V  decline,  pro- 
duction coming  to  a  complete  standstill  about  the  middle 

of  1918.  Production  in  1914  amounted  to  ir)7,00l)  oz. : 

in  1915,  to  108,000  oz. ;  in  1916,  to  79,000  oz. ;  in  1917.  to 
!»8,Ono  oz. :  and  for  the  fir.st  six  months  of  1918  it  reached 

only  i;i.000  oz.  The  United  States  consumes  ordinarily 

about  one-half  of  the  world's  platinum  production;  of 
this  output  Russia,  in  normal  years,  furnished  more  than 

90';,.  It  is  now  an  important  element  in  the  manufac- 
ture of  sulphuric  and  nitric  acid,  electric  furnaces,  con- 

tacts for  teleiihone,  telegrai>h.  and  wireless  .systems,  aero- 

plane engines,  scientific  and  surgical  instruments,  etc. 

The  dental  industry  and  chemical  laboratories  also  re- 

quire a  large  amount  of  ]ilatinum.  and  lately  a  strong  de- 

mand has  developed  in  the  manufacture  of  .jewelry. 
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SACRAJIEXTO  fllLL,  BISBEE,  BEFORE  STRIPPING  OPERATIONS    AVERE  COMMENCED 

SACRAMENTO  II  ILL,  AS  IT  API-EARS  TODAY 
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niKSEL-ENliINK   I'l.ANT   AT  THE   COIM'KK   (^IKEX   CONCENTRATOR  NEAR  BISBEE 

VIEW  III    THE  1>IESEL-ENGINE  I'OWER-I'UANT 
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.-<^30W'V'*'^-:':^ 
RE-ENTRY  OF  LEAD  BirLLION  TO  COUNTRY  OF  ORIGIN 

The  North-West  Mining  Association  recently  passed  a 
resolution  in  support  o£  the  proposal  to  secure  a  reciprocal 
agreement  between  Canada  and  the  United  States,  providing 
that  lead  bullion  derived  from  ores  shipped  across  the  inter- 

national line,  either  way,  may  be  returned  free  of  duty  to 

the  country  of  origin.  It  was  maintained  that  such  agree- 
ment would  not  in  any  way  interfere  with  the  lead  schedules 

provided  for  in  the  Fordney  tariff  bill  now  before  Congress 
and  by  which  import  duties  of  2ic.  per  pound  upon  lead 
bullion  and  14c.  per  pound  upon  lead  in  ore  of  foreign  origin 
are  provided.  The  adoption  of  such  reciprocal  agreement 
with  Canada  would  provide  alternative  smelting  outlets  for 
ore  from  districts  adjacent  to  the  international  line  in 
British  Columbia  and  Washington,  thus  promising  more  un- 

interrupted development  and  greater  prosperity  in  both. 

BRITISH  COLUMBIA  PROSPECTORS'  ASSOCIATION 
ELECTS  OFFICERS 

At  the  recently  held  annual  meeting  of  the  British  Co- 

lumbia's Prospectors'  Protective  Association,  officers  were 
elected  as  follows:  honorary  president,  Hon.  Wm.  Sloan; 

president,  J.  W.  Mulholland;  vice-president,  J.  C.  Riley; 
secretary,  F.  A.  Starkey;  treasurer,  R.  J.  Elliott;  executive 
committee,  W.  W.  Moore,  J.  Rodway,  and  J.  P.  Sherran.  An 
outline  of  the  achivements  of  the  association  during  1920 
was  given  by  Mr.  Mulholland,  after  which  it  was  decided  to 
urge  the  Dominion  government  to  establish  a  plant  for  the 
experimental  treatment  of  the  complex  ores  of  the  Kootenay, 
and  to  petition  the  Provincial  government  to  take  over  the 
Granite  Poorman  mill,  or  some  similar  plant,  and  operate  it 

for  the  benefit  of  small  property  owners,  giving  advance  pay- 
ments on  shipments  in  order  that  development  might  pro- 
ceed. It  was  pointed  out  in  this  connection  that  there  are 

in  eastern  British  Columbia  a  large  number  of  properties 
that  could  be  operated  on  such  a  basis. 

Hoover  against  the  report  that  Davis  considered  "the  States 
of  Arizona  and  Nevada,  in  which  this  great  reservoir  site 

lies,  should  each  be  granted  a  block  of  free  power  per- 
petually in  lieu  of  the  taxes  that  would  be  collected  upon  the 

property  if  it  were  erected  by  private  enterprise".  Con- 
gressman Swing  considers  the  two  States  entitled  to  no  such 

special  privilege. 

SECRETARY  HOOVER  OUTLINES  COLORADO  RFVER 
PLAN 

Secretary  of  Commerce  Hoover,  as  chairman  of  the  Colo- 
rado River  Interstate  Commission,  has  outlined  the  policy 

he  will  advise  and  pursue  for  the  promotion  of  the  Boulder 
Dam  project  and  the  reclamation  of  arid  land. 

Secretary  Hoover  has  informed  Congressman  Swing  that 

the  Colorado  River  Commission  should  supervise  construc- 
tion; he  is  convinced  that  the  work  should  be  done  by  the 

Government.  He  intimated  that  there  might  be  three 
agencies  in  the  construction  machinery,  the  Colorado  River 

Commission  to  have  general  supervisory  powers,  recommend- 
ing successive  steps  in  the  improvement  of  the  river,  which 

would  eventually  result  in  its  complete  utilization,  actual 
construction  to  be  done  by  the  U.  S.  Reclamation  Service.  It 
is  possible  that  an  advisory  board  of  engineers  will  be 
selected  by  the  commission  to  pass  upon  proposed  plans  and 
to  give  their  expert  advice.  Delay  in  the  approval  of  the 
Davis  report  on  a  general  survey  of  the  Colorado  River 
reclamation  project  has  caused  attendant  delay  in  actual 

framing  of  the  bill  to  be  submitted  to  Congress  for  govern- 
mental action.     Congressman  Swing  protested  to  Secretary 

SLIGHT  IMPROVEMENT  IN  MEXICAN  (XJNDITIONS 

Conditions  in  Mexico  are  slightly  improved,  although  the 

industrial  depression  continues  and  unemployment  is  in- 
creasing slightly,  according  to  a  report  received  by  the 

United  States  Department  of  Commerce.  The  banking  situa- 
tion is  not  much  better,  with  difficult  collections  and  gold 

hoarding  on  the  increase.  The  bank  interest  averages  18%, 
loan  money  is  tight;  gold  is  easier  at  48i.  The  gold  stock 
is  estimated  at  1*100,000,000,  of  which  1*45,000,000  is  in 
banks,  1*30,000,000  is  circulating,  and  1*25,000,000  is 
hoarded. 

Little  change  is  noted  in  foreign  trade,  but  freight  con- 

gestion at  ports  and  on  railways  has  been  alleviated,  conse- 

quently the  roads  are  looking  for  business.  Freight-rates 
on  imports  entering  through  Juarez  have  been  reduced  from 
15  to  40%.  November  oil  production  was  valued  at  ap- 

proximately ^=4,500,000. 

NIPISSING  OUTPUT  IN   1921 

During  1921,  Nipissing  produced  approximately  3,097,000 

oz.  silver,  an  increase  of  286,000  oz.  over  the  1920  produc- 
tion, and  comparing  with  3,080,069  oz.  in  1919.  Last 

year's  output  was  the  largest  since  1918,  when  4,116.000 

oz.  was  produced.  As  showing  the  extent  to  which  pro- 
duction was  increased  during  the  last  quarter  of  1921  in 

order  to  take  advantage  of  the  higher  silver  prices,  it  is 

interesting  to  note  that  October,  November,  and  December 

accounted  for  1,065,000  oz.,  or  34%  of  the  entire  year's 
production.  Last  April,  Nipissing  reduced  its  dividend  from 

5%  to  3%,  due  to  low  silver  prices  and  high  labor  costs. 

At  that  time  silver  was  about  57ic.  per  ounce,  since  which 

time  there  has  been  a  substantial  advance,  culminating  in 

the  high  prices  of  last  October.  The  net  value  of  silver  to 

Nipissing  in  May  was  5SJc.  per  ounce.  By  August  it  had 

increased  to  65c.,  thence  to  70c.  in  September.  The  Novem- 
ber average  was  down  to  66ic.,  whereas  that  for  December 

was  lower  still.  The  estimated  value  of  ore  produced  by 

Nipissing  last  year  was  $2,184,467,  comparing  with  |2,550,- 
000  in  1920,  $3,117,000  in  1919,  and  $3,544,000  in  1918. 

COPPER  SHIPMENTS  TO  GERMANY  DURING  1921 

Over  200,000,000  lb.  of  American  copper  was  shipped  to 

Germany  during  1921.  an  amount  far  exceeding  the  exports 

to  any  other  country  and  an  amount  representing  more  than 

33%  of  the  outward-bound  shipments.  The  business  repre- 
sented cash  payments  of  more  than  $30,000,000.  states  the 

'Boston  News  Bureau'. 

Total  copper  exports  for  the  first  11  months  of  1921  were 

566,928,506  lb.,  against  581,885,109  lb.  in  1920  and  476,- 
322,109  lb.  two  years  ago.  France  and  England  have  fallen 

far  behind  their  records  of  the  years  immediately  preceding. 

Japanese  buying  during  the  past  year  was  not  up  to  that  of 
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1919  Kk-ven  months'  consignments  were  47,410,544 
 lb.. 

In  comparison  with  82,913,730  lb.  in  1920  and  62,803
.603 

lb  In  1919. 

Kl    Olto  MIMNT:  a  R.III-W.^V  CO.  COX.SIDEKS  METHOD 

TO  i;V.\I)K  DOrilLK  T.\XATIOX 

At  the  annual  meeting  of  the  El  Oro  Mining  &  Railway 

Co..  recently  held  in  London.  R.  T.  Bayliss.  the  chairman. 

Mid:  "For  the  year  ending  June  30,  1921,  we  earned  from 

•II  source*,  and  before  deduction  for  taxation,  a  profit  of 

£221.311.  The  amount  we  had  to  deduct  therefrom  for  pay- 

ment of  taios  In  Mexico,  and  the  provision  it  was  necessary 

to  make  for  Income  and  corporation  profits  tax  in  England 

on  what  was  left  amounted  together  to  £146,927.  repre- 

•entlng  slightly  over  66%  of  the  total  profit  earned.  This 

iMvea  us  with  a  net  profit  for  the  period  of  £74.383  3s.  6d.. 

a«  shown  in  the  balance-sheet.  For  companies  such  as  ours. 

operating  abroad  and  domiciled  in  England,  this  burden  of 

double  taxation  Is  very  severe;  and  it  it  is  to  continue,  as  I 

fear  It  must,  the  whole  question  will  furnish  cause  for  care- 
ful consideration  as  to  whether  we  should  not  remove  the 

company  beyond  the  jurisdiction  of  the  income-tax  authori- 

ties." 

American  Cyanamid  Co.  at  23:ic.  per  pound  as  against  281c. 
asked  by  the  Roessler  company.  He  estimated  that  the 
gold  industry  of  the  United  States  in  1920  saved  $100,000 
by  purchasing  from  the  American  Cyanamid  Company. 

DECREASED  GOLD  IMPORTS 

Imports  of  gold  during  December  were  the  lowest  for  any 
month  during  the  past  year,  aggregating  $32,000,000,  as 
compared  with  $51,000,000  in  November  and  $45,000,000 
in  December  1920,  and  exports  during  the  month  aggre- 

gated $2,000,000  as  compared  with  $606,000  in  November 

and  $17,000,000  in  December  1920,  according  to  the  De- 
partment of  Commerce. 

Imports  of  silver  in  1921  totaled  $63,000,000.  compared 
with  $88,000,000  in  1920,  and  exports  of  the  white  metal 
amounted  to  $52,000,000,  against  $114,000,000.  During 

December  silver  imports  aggregated  $6,000,000,  as  com- 
pared with  $7,000,000  in  November  and  $5,000,000  in  De- 

cember 1920,  and  exports  totaled  $8,000,000,  as  compare* 
with  $5,000,000  in  November  and  $6,000,000  in  December 1920. 

HOMKST.\KE  COMPANY  OPPOSES  IJIPORT  DUTY  OX 
CYANIDE 

Oppo.sltion  to  import  duties,  on  cyanide  salts,  mixtures, 
•nd  compounds,  of  33i%  ad  valorem  or  7c.  per  pound  was 
made  by  the  Homestake  Mining  Co.,  of  Lead,  South  Dakota, 
supported  by  Senator  Sterling  of  that  State  and  also  by  the 
American  Cyanamid  Co.  of  New  York.  Opposition  was 
based  on  the  fact  that  such  a  levy  would  increase  the  price 
of  these  products,  which  are  used  in  extracting  gold  and 
silver  from  ore. 

The  hearing  before  the  Senate  Finance   Committee  was 

marked  by  charges  that  mining  interests  had  been  depend- 
ent on  a  monopoly  held  by  the  Roessler  company.     Senator 

Sterling  charged   that  the  company  exercised   a  monopoly, 
and  opposed  the  duty  on  the  ground  that  American  mining 
Interests  had   contracted    for   cyanide   with   American   pro- 

ducers in  Canada.     He  read  a  letter  from  A.  L.  Alberson,  a 
metallurgist,  to  the  effect  that  German  producers  referred 
American    purchasers   to    the    Roessler   company.      Senator 
Sterling  charged  that  there  was  an  agreement  between  the 
Roessler  company  and  German  and  English  manufacturers 
to  control  the  market.     The  Homestake  company  was  mak- 

ing 900%  profit  per  year,  the  gold-mining  industry  was  in  a 
condition  of  collapse.     It  gave  a  chart  showing  the  decline 
In  gold  production  from  1907  to  to  1920,  and  stated  that 
40%  of  gold-mine  operations  in  this  country  had  suspended 
during  the  last   few   years;    and   that   gold   mining   in   the 
Black  Hills  of  South  Dakota  was  in  a  state  of  disintegra- 

tion, not  because  the  mines  are  becoming  exhausted  but  be- 
cause the  gold  does  not  have  sufficient  value  to  pay  the  cost 

of  production.     It  was  said  the  Increased  cost  of  gold  pro- 
duction was  largely  due   to   the  cost   of  materials  in  such 

production,   chief   among   which    were   cyanide   compounds. 
It   said   the  duty   would   add    1.6c.   per  ton   to   gold-mining 
coKts.  or  $25,000  per  year  to  the  Homestake  company.     The 
company  says  cyanide  prices  paid  the  Roessler  company  in- 

creased from  14ic.  per  pound  In  1914  to  30c.  per  pound  in 
1918.  with  a  reduction  to  21Jc.  per  pound  in  1920,  but  an 
Incronw!  to  24Jc.  per  pound  In  1921.     The  Homestake  com- 

pany   refused    the    Roessler    products    In    1921.    purchasing 
from    'h'-    Aiiiprlcan   Cyanamid    Co.   at   a   lower   rate.      The 
coiini.Tir.   ■'.li  1  it  consumed  annually  175  tons  or  350,000  lb. 
of  .todluiii   (y.inlde      The  representative  of  the  Homestake 

company  spok.-  at  longth  of  the  value  of  cyanide  in  mining. 
rmll    1917,   wh-n   thi>   American   Cyanamid   Co.   undertook 

production  of  (y.-inidr,  the  mining  industry  was  at  the  mercy 
of   a   foreign    corporation.      He   said,    In    1921    the   Nevada 

M.lne   Operators'   Assoclalion   purchased   cyanide   from   the 

SURPLUS  STOCKS  OF  ZINC  AGAIN  REDUCED 

Surplus  stocks  of  zinc  in  this  country  were  further  re- 
duced in  December.  Total  production  amounted  to  22.013 

tons;  shipments  totaled  22,454  tons,  a  reduction  in  surplus 
of  441  tons.  On  December  1  surplus  stocks  stood  at  67,049 
tons,  and  on  the  first  of  the  current  month  they  amounted 
to  66,080  tons.  On  July  1  of  last  year  surplus  stocks 
amounted  to  89,0  6  2  tons,  the  largest  tonnage  of  metal  on 
hand  at  any  one  time  in  the  history  of  the  industry.  In  six 
months,  therefore,  there  has  been  a  reduction  of  virtually 
25,000  tons. 

The  improvement  in  the  zinc  situation  is  all  the  more 
noteworthy  when  it  is  remembered  that,  for  the  first  eight  or 
nine  months  of  this  year,  production  averaged  between 
14,000  and  15,000  tons  monthly.  Production  in  the  last 
few  months  of  19  21  had  increased  50%,  yet  at  the  same 
time  surplus  stocks  were  reduced  over  30%  from  their  high 
mark. 

NEW  CORNELIA  COJIPANY  RESUMES  DIVIDENDS 

The  directors  of  the  New  Cornelia  Copper  Co.  have  de- 
clared a  dividend  of  2  5  cents  per  share,  payable  on  February 

20,  to  stockholders  of  record  February  3.  The  last  dividend 
paid  was  25c.  in  July  1920.  At  the  close  of  that  year  the 
company  had  copper  on  hand  valued  at  over  $4,500,000,  at 
12Jc.  per  pound.  This  surplus  has  doubtless  been  liquidated 
during  the  past  year  so  that  the  company  is  now  in  a  strong 
cash  position.  The  company  has  a  total  of  1,800,000  shares 
outstanding  of  $5  par  value,  of  which  Calumet  &  Arizona 

owns  nearly  70%.  The  company  last  year  produced  21,- 
150,000  lb.  of  copper.  Although  commercial  production  was 
suspended  on  April  1  in  unison  with  other  leading  mines, 
the  company  had  to  keep  a  small  but  steady  flow  of  copper 
through  its  reduction  works  in  order  to  preserve  them  in 

good  condition.  A  considerable  amount  of  New  Cornelia's 
1921  production  was  sold,  but  the  company  still  has  enough 
copper  on  hand  to  get  the  benefit  of  any  rising  quotations 
during  the  next  few  weeks. 

Exclusive  of  unsold  metal  net  quick  assets  at  the  close  of 

last  year  were  $4,8  00,000.  New  Cornelia  can  resume  maxi- 

mum operations  quickly.  It  can  double  its  current  produc- 

tion of  21.000,000  lb.  per  year.  The  company  has  demon- 
strated that  it  can  produce  copper  as  cheaply  as  can  the 

other  leading  mines  of  the  country. 

ARIZONA 

Globo. — The  first  United  States  patent  to  asbestos  claims 

to  be  recorded  in  Gila  county  has  been  filed  by  the  Arizona 

Asbestos    Association.      Twenty-one    claims    were   patented. 
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  The  Arizona  Asbestos  Clearing  House  has  been  orga
n- 

ized with  headquarters  at  Globe,  to  handle  the  minor
  as- 

bestos production  of  the  district;  it  will  be  under  the  ma
n- 

agement of  experienced  asbestos  men,  and  it  is  the  intention 

of  the  concern  to  serve  the  smaller  claim-owners  by
  pur- 

chasing small  shipments.  The  asbestos  so  purchased  will 

be  graded  and  sold  in  the  Eastern  markets. 

Kingman.   It  is  announced  that  the  McCracken  mine,  3  6 

miles  south-east  of  Yucca,  has  been  taken  over  from  F.  A. 

Garbutt  by  L.  D.  Adams.  The  purchase  price  is  said  to  be 

about  half  a  million  dollars.  The  property  will  be  operated 

by  L.  D.  Adams  and  J.  C.  Bucher.  who  represent  a  Canadian 

corporation.  The  new  company  proposes  to  equip  the  mine 

immediately  for  a  production  of  150  tons  per  day.  The 

McCracken  mine  was  discovered  in  1874  and  has  produced 

over  $4,000,000  in  silver  from  the  upper  workings.   It  is 

reported  that  a  strike  of  high-grade  ore  running  250  oz. 
silver  has  been  made  on  the  level  30  ft.  above  the  tunnel  of 

the  Dean  mine.  The  ore  at  this  point  is  said  to  be  5  4  in. 
wide  and  was  opened  to  the  west  of  a  fault  through  which  a 
drift  had  been  carried  for  a  distance  of  30  ft.,  the  ore  being 
found  in  a  short  cross-cut.  The  mill  is  operating  steadily; 
SO  tons  of  high-grade  silver  concentrate  is  being  shipped  to 
the  smelter  each  month.  It  is  expected  that  the  addition 
now  being  made  to  the  mill  will  bring  the  capacity  up  to 
150  tons  per  day. 

Miami. — J.  Carolan,  M.  McAuliffe,  and  associates  have 
bonded  their  Spring  Creek  properties  in  Pleasant  valley,  75 
miles  north   of   Globe,  to   Denver  interests.     The   purchase 

price  is  said  to  he  $125,000.   It  is  announced  that  the 
Cactus  mine  is  to  be  opened  in  the  near  future  and  a  large 
force  of  men  are  to  be  engaged.  It  is  understood  that  G.  H. 

Drummond  of  the  Superior  &  Boston,  who  represent  in- 
terests in  control  of  the  Cactus,  will  have  charge  of  opera- 
tions. The  mine,  which  is  on  Pinto  creek  a  few  miles  west 

of  Miami,  has  been  closed-down  for  12  years. 

COLORADO 

Blackhawk. — Smelter  returns  on  a  carload  shipment  to 

the  Arkansas  Valley  smelter.  Leadville,  by  the  Silver  Moun- 
tain Mining  Co.,  showed  $5.89  gold,  $56.07  silver,  $3.52 

lead,  a  total  of  $65.48  per  ton.  The  net  return  was 
$1012.44.  A  new  stope  has  been  started  at  260  ft.,  on  the 
Black  Jack  vein,  and  20  tons  was  sent  to  the  Leadville 
smelter. 

Creede. — Road  conditions  are  delaying  shipments,  but 
three  leased  properties  were  shipping  last  week.  The  Ethel 
lease  on  the  Solomon  group  shipped  a  carload  to  the  Arkan- 

sas Valley  smelter,  Leadville;  Morgan  and  Sloan,  of  the 
New  York  property,  sent  a  car  of  high-grade  ore  to  the 
Durango  smelter. 

Cripple  Creek. — The  Cresson  continues  to  make  large 
shipments  of  ore  averaging  between  $12  and   $15  per  ton. 
  A  new  company,  the  Cripple  Creek  Gold  Bond  Mining 
Co.,  organized  to  take  over  the  holdings  of  the  Gold  Bond 

Consolidated  company's  holdings,  has  commenced  opera- 
tions and  has  shipped  two  carloads  of  ore  from  a  clean-up 

of  the   old  workings.      One   car   netted   $11.80,   the   second 

car  $32.75  per  ton.   Gold  ore,  sampling  from  2  to  16  oz. 
per  ton,  has  been  opened  up  in  a  3-ft.  vein  at  the  300-ft. 

level  of  the  Dig  Gold  Mining  Co.'s  property  on  the  southern 
slope  of  Gold  hill.  The  property  is  operated  by  the  Dig  Gold 

Leasing  Co.,  composed  of  stockholders  of  the  owning  cor- 
poration. 

Ouray. — Machinery  and  equipment  has  been  purchased  in 
California  for  the  Welch-Worland  Mines  Syndicate,  operat- 

ing the  property  formerly  owned  by  the  Wanakah  Mining 
Co.  Tests  on  the  ores  are  being  conducted.  Ore  is  being 
held  in  reserve  until  the  mill  is  ready  to  resume  treatment. 
  The  Chipeta  M.  M.  &  S.  Co.  continues  development  of 

the  H.  A.  C.  mine.  Drifting  is  in  progress,  and  a  long  cross- 

cut will  prospect  virgin  territory.   Lessees  on  the  upper 

workings  of  the  Guadaloupe  are  in  receipt  of  $1000  from  a 

carload  shipment.  Another  shipment  goes  forward  this week. 

Sllverton. — A  syndicate,  headed  by  State  Senator  John  H. 

Slattery,  has  taken  a  long-time  lease  on  the  Mayflower;  new 

machinery  is  being  installed.  A  former  lease  in  which 

Senator  Slattery  was  interested  is  reported  to  have  netted 

the  operators  in  excess  of  $300.000.   The  Melville  Mining 

&  Leasing  Co.  has  been  organized  locally  to  take  over  the 

Smuggler-Union  Mill,  Telluride,  Colorado 

properties  of  the  Iowa-Tiger  Mining  &  Milling  Co.,  succeed- 
ing the  South-Western  Leasing  Co.  The  new  company  will 

operate  both  mine  and  mill. 

IDAHO 

Kellogg. — Five  feet  of  carbonate  ore,  principally  lead 

oxide,  has  been  uncovered  in  the  drift  on  the  3  00-ft.  level 
of  the  Lookout  mountain  property,  situated  near  Kellogg. 

This  marks  the  third  consecutive  shoot  of  ore  found  on  this 

level.  The  drift  has  passed  through  6S  ft.  of  ore,  averaging 

better  than  6  ft.  wide,  and  has  now  entered  a  second  shoot 

of  oxides.  Cross-cuts  on  the  vein  at  this  point  have  been 

extended  34  ft.  without  reaching  either  wall.  The  ore  ex- 

posed contains  50%  lead  and  40  oz.  silver.  The  property 

shows  a  large  tonnage  of  commercial  ore,  available  for 

shipment  to  the  Bunker  Hill  smelter;  as  soon  as  a  2000-ft. 
tramway  can  be  built  shipments  will  start.     The  company 
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has  withdrawn  the  sale  of  treasury  stock  from  the  market 
and  will  finance  further  development  work  from  ore  ship- 

ments. Ore  shipments  to  the  smelter  will  be  made  by  auto- 
truck, a  distance  of  ei^ht  miles. 

The  Star  SIlninB  Co.  has  distributed  a  dividend  of  $250,- 
000  In  accordance  with  a  declaration  recently  made.  The 
disbursement  was  at  the  rate  of  25c.  per  share.  The  prop- 

erty of  the  Star  company  has  passed  Into  the  possession  of 
the  Bunker  Hill  &  Sullivan  Mining  &  Concentrating  Co.. 
who  sold  a  half  Interest  to  the  Hecla  Mining  Co.  A  tunnel 
8000  ft.  long  Is  being  driven  from  a  deep  horizon  of  the 
Hecla  to  the  Star. 

According  to  M.  H.  Sullivan,  general  manager  of  the 
Bunker  Hill  smelter  at  Kellogg,  in  future  the  smelter  will 
b«  able  to  refund  the  duty  of  Jc.  per  pound  to  Canadian 
shippers,  which  hitherto  has  been  held  out  of  settlements. 
On  ore  containing  50%  lead  this  will  be  an  increase  of 
$7.50  per  ton  in  the  returns  they  will  get  from  the  smelter. 
Another  furnace  was  blown-in  several  weeks  ago,  now  mak- 

ing two  In  operation.  A  customs  inspector  of  Eastport  has 
been  overseeing  the  weighing  and  sealing  of  200  tons  of 
U<ad  at  the  Bunker  Hill  smelter  which  was  derived  from 
British  Columbia  ore  and  shipped  to  Kellogg  in  bond.  The 
lead  has  been  shipped  to  Portland,  where  it  will  be  loaded 
for  transportation  to  France. 

Three  shifts  dally  are  now  employed  at  the  Sunshine  Min- 

ing Co.  on  Big  creek,  in  the  Coeur  d'Alene.  After  being 
closed  two  months  operations  were  resumed.  This  is  one  of 

the  newest  mining  ventures  in  the  Coeur  d'Alene  to  be 
brought  to  a  successful  consummation.  The  company  was 
organized  a  year  ago  by  E.  C.  Tousley,  a  Spokane  mining 
engineer. 

The  Boulder  Creek  Mining  Co.,  in  which  John  Peter  and 

Thomas  King  of  Sandpoint  are  large  shareholders,  has  pur- 
chased machinery  for  the  erection  of  a  mill  on  its  property 

20  miles  north  of  Sandpoint  on  Boulder  creek.  The  com- 
pany has  driven  a  tunnel,  now  130  ft.,  on  a  vein  which  has 

Increased  from  3  to  6  ft.  in  width  in  the  last  few  months.  A 
recent  assay  of  this  ore  went  $48  per  ton.  Machinery  will 
be  installed  as  soon  as  weather  permits.  All  development 
work  has  been  done  by  the  owners  and  no  stock  is  for  sale. 

MICHIGAN 

Hougliton. — Calumet  &  Hecla  and  subsidiaries.  Isle  Roy- 
ale.  Ahmeek,  and  Allouez  will  resume  production  on  April  1. 
The  majority  of  the  men  being  taken  on  are  timbermen,  for 
the  major  part  of  the  work  preliminary  to  re-opening  con- 

sists of  repairing  shafts.  More  work  will  have  to  be  done  in 
the  conglomerate  zones  of  Calumet  &  Hecla  than  ih  the 
amygdaloid  zones,  because  the  earth  movement  has  occurred 
there.  A  few  of  the  hoists  on  the  conglomerate  zone  are 
being  placed  In  commission,  and  more  will  be  employed  as 
the  work  of  timbering  extends  to  other  shafts.  Timbering 
U  now  In  progress  in  No.  2,  4,  5,  and  6,  Calumet  branch, 
«  and  7.  Hecla  branch,  and  In  the  Red  Jacket  shaft;  the 
hoists  at  these  shafts  are  In  commission.  All  hoists  oil  the 
conglomerate  zone  are  In  good  condition;  during  the  period of  Idleness  they  were  turned  over  each  week  to  ensure 
against  defects  from  lack  of  use.  The  Osceola-lode  hoists 
wern  the  only  ones  dismantled.  The  Calumet  &  Hecla 
pUnt.  which  In  1920  produced  over  1,000,000  lb.  of  refined 
copper  per  month,  will  not  be  re-opened  on  April  1.  On  a 
return  of  normal  conditions,  work  on  the  proposed  reclama- 

tion plant  on  the  Tamarack  conglomerate  sands  probably 
will  b©  undertaken  next  summer.  No  date  has  yet  been considered  for  the  re-opening  of  the  Osceola  and  Centennial properties. 

Copper  Range  continues  to  take  on  men  at  Its  three  mines 
principally  at  fhamplon.  The  program  of  mining  and  open- ing work  has  be.  n  Increased  at  both  the  Champion  and  Bal- 

tic;   derclopmenls   In   Champion   are  satisfactory.      Sinking 

and  drifting  are  under  way  in  both  of  these  mines;  a  pro- 
gram of  development  continues  at  Trimountain.  Champion 

is  opening  good  ground,  averaging  39  lb.  of  refined  copper 
per  ton;  Trimountain  holds  its  improvement,  and  is  averag- 

ing 30  lb.  per  ton.  Baltic  ground  is  running  about  34  lb. 
Champion  production  now  is  80%  of  normal,  Trimountain 
65%,  and  Baltic  80%.  Copper  Range  metal  sales  have  not 
kept  pace  with  production,  and  the  company  now  has  be- 

tween 8,000,000  and  9.000,000  lb.  copper  on  hand,  equal  to 
about  three  months'  production. 

At  Mohawk,  sinking  is  in  progress  in  No.  1,  4,  and  6 
shafts,  in  addition  to  drifting.  The  property  continues  to 
work  to  the  capacity  of  its  milling  facilities,  shipping  about 
2600  tons  per  day.  Mohawk  is  in  position  to  benefit  con- 

siderably by  an  increase  in  the  price  of  copper,  for  its  force 
has  been  normal  for  upward  of  a  year  and  the  small  labor- 
turnover  has  made  for  efficiency.  The  vein  in  the  lower 
levels  is  not  being  mined  for  the  full  width.  This  will 
permit  a  return  to  the  older  workings  in  years  to  come. 

Work  in  the  Seneca  property  is  continuing.  The  con- 
struction of  a  new  hoisting-plant  and  boiler-house,  the  in- 
stallation of  the  new  hoist  and  the  extension  of  the  Mineral 

Range  railroad  to  the  shaft  are  yet  to  be  undertaken;  so  it 

will  be  late  spring  before  It  will  be  possible  to  resume  sink- 
ing. The  third-level  drift  from  Seneca  toward  the  Gratiot 

property  is  now  in  over  2000  ft.,  with  approximately  1500 
ft.  more  to  go.  There  is  good  milling  ground  for  almost 

the  entire  length  of  this  drift;  the  fourth-,  fifth-,  and  sixth- 
level  drifts  toward  Gratiot  are  well  mineralized.  The  sev- 

enth or  bottom  level  is  in  good  ground  both  north  and  south, 
the  vein  showing  uniformity  in  copper  content  with  depth. 

Six  furnaces  are  in  operation  at  the  Calumet  &  Hecla 
smelter.  Cupola  blocks  constitute  about  the  only  material 
left  to  refine,  although  it  is  believed  there  is  enough  of  these, 
and  cathodes  from  the  electrolytic  plant,  to  keep  several 

furnaces  in  commission  until  the  mines  re-open. 

MISSOURI 

Carthage. — A  total  of  381,000  tons  of  lead  and  zinc  ore 
was  produced  in  the  Missouri-Kansas-Oklahoma  field  in 
1921,  the  lowest  tonnage  production  since  1915  and  the 
lowest  valuation  since  1903,  the  price  received  for  the  1921 

ore  being  $10,749,427.  In  1903  the  total  value  was  $9,471,- 
390.  The  total  output  of  zinc  ore  was  313,002  tons,  the 
lowest  since  1914  when  it  was  309,538.  The  value  of  the 
1921  zinc  ore  was  $7,199,949,  the  lowest  in  20  years.  In 
1901  the  zinc  ore  produced  in  the  district  brought  $6,353,- 
950.  The  lead-ore  production  was  68,006  tons,  valued  at 
$4,289,838,  which  has  been  exceeded  in  only  two  years  in 
the  history  of  the  field — 1919  and  1920 — and  exceeded  in 
value  only  by  the  annual  production  of  each  of  the  last  five 
years.  Low  prices  were  responsible  for  the  slump  in  pro- 

duction, a  big  portion  of  the  mines  being  forced  to  shut- 
down. Recently  ore  prices  have  been  improved  and  more 

mines  have  opened  up,  with  indications  of  continued  in- 
creased production. 

OronoKo. — Plans  are  being  laid  to  open  the  Oronogo 
Circle  mine  in  this  city,  and  two  10-hr.  shifts  will  be  maia- 
tained.  This  is  the  largest  mine  in  the  Tri-State  district 
and  represents  a  valuation  investment  of  more  than  a  mil- 

lion dollars.  It  is  owned  by  the  Connecticut  l.«ad  &  Zinc 
Co.  and  will  be  under  the  management  of  A.  J.  Burnham. 
The  plant  has  a  capacity  of  3000  tons  per  24  hours,  and 
when  working  full  time  employs  75  men.  The  mine  has 
been  closed  since  last  October  and  the  management  has  had  a 
force  of  men  employed  doing  the  preliminary  work  necessary 
to  get  the  shaft  repaired.  One  of  the  jobs  was  to  shoot  away 
large  pillars  underground,  thus  letting  down  surface  soil 
that  had  been  previously  removed  to  a  point  where  it  could 
be  dragged  to  the  big  shafts.     Seven  electric  drags  are  to  be 
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used  and  underground  crushers  have  been  put  in  place  to 

reduce  all  rock  to  a  size  that  can  he  handled  on  belt
-con- 

veyors, which  carry  it  from  the  hoppers  to  the  mill,  into 

which  it  is  automatically  dumped.  The  surface  ore  from 

about  11  acres  of  the  ground  was  scraped  back  by  the  com- 

pany some  time  ago,  preparatory  to  shooting  the  under- 

ground pillars  and  dropping  the  mass  to  where  it  could  be 

handled.  In  the  walls  of  the  cave,  pockets  and  veins  of  lead 

ore  are  found.  While  the  mill  has  not  been  in  operation  the 

company  has  permitted  prospectors  to  take  ore  from  the 

ground  at  a  33  J  %  royalty.  The  cave  has  proved  a  rich 

field  for  'gougers',  who  have  searched  the  walls  by  paths 
along  the  ledges  and  by  lowering  wires  or  ladders  to  points 

they  could  not  reach  otherwise.  These  miners  use  nothing 

but  a  pick  and  buckets.  In  the  more  accessible  places,  hand- 

jigs  are  used.  One  side  of  the  cave  is  honey-combed  with 
dug-outs  and  entrances  to  prospects. 

NEVADA 

Ely. — The  Nevada  Consolidated  Copper  Co.  plans  to  re- 
sume operations  in  the  Ely  district  within  a  few  weeks,  ac- 

cording to  advices  received.  It  is  reported  that  the  com- 
pany will  operate  at  about  60%  of  its  normal  capacity  and 

devote  particular  attention  to  the  deposits  opened  several 
months  ago  in  the  Ruth  mine,  and  the  copper  pits  on  the 
main  deposit.  All  surplus  copper  at  the  McGill  sn;elter  was 
shipped  last  year  and  the  plant  is  in  readiness  to  go  into 
commission. 

Eureka  County. — As  reported  by  F.  T.  M.  Torpey,  its 
president,  the  Eureka-Uncle  Sam  Mining  Co.  has  closed  the 
purchase  of  two  mining  claims — the  Hamburg  and  Southern 
Pacific,  situated  south  of  New  York  canyon  and  adjoining 

the  Uncle  Sam  south  end-line.  The  Hamburg  mine,  at  one 
time  extensively  prospected,  has  been  idle  for  about  2  7 

years.  William  P.  Dewey,  of  San  Francisco,  once  a  promi- 
nent adventurer  in  the  mines  of  Eureka  district,  was  the 

leading  spirit  in  the  Hamburg  company,  and  at  his  death 
was  succeeded  by  his  son,  Eugene  P.  Dewey.  The  addition 

of  the  Hamburg  to  the  Uncle  Sam  property  will  extend  min- 
ing and  milling  operations  for  many  years.  A  great  deal  of 

exploratory  work  has  been  done,  resulting  in  the  develop- 
ment of  a  considerable  tonnage  of  ore,  some  of  it  assaying 

high  in  gold  and  silver.  If  the  plans  for  development  along 

the  Uncle  Sam  adit-level  materialize,  the  cost  of  mining  will 
be  50%  lower  than  it  was  in  the  early  days  of  development. 
The  Southern  Pacific  claim,  which  parallels  the  Hamburg, 
was  located  to  provide  a  place  for  a  shaft  that  would  reach 

the  ore-bearing  limestone  on  its  dip  eastward.  The  shaft 
was  down  250  ft.  before  it  entered  the  limestone  zone  and 
is  now  860  ft.  deep.  The  timbers  to  the  250-ft.  level  have 
been  crushed,  so  nothing  will  be  done  with  the  shaft  at  pres- 

ent. The  Hamburg  company  opened  up  levels  at  the  re- 
spective depths  of  250,  450,  600,  and  800  ft.,  with  the  inten- 

tion of  going  down  to  a  depth  of  at  least  1000  ft.,  but  on 
account  of  the  descending  price  of  silver  and  lead,  the  mine 
became  unprofitable  to  work,  and  was  closed  down.  Much 
of  the  ore  left  in  sight  contains  either  little  or  no  lead  and 
is  believed  to  be  amenable  to  cyanidation;  the  products  of 
the  Uncle  Sam  and  Hamburg  mines  will  be  treated  event- 

ually in  a  combination  mill,  of  200  tons  daily  capacity.  The 
Uncle  Sam  adit  enters  its  portal  near  the  head  of  New  York 
canyon,  and  has  been  driven  about  900  ft.  It  therefore  must 
be  driven  about  500  or  600  ft.  farther  to  the  north  end- 
line  of  the  Hamburg  and  400  to  500  ft.  farther  to  the  Ham- 

burg shaft,  which  it  will  tap  at  a  depth  of  about  400  ft.  It 
is  understood  that  the  Uncle  Sam  company  anticipates  work- 

ing through  the  Hamburg  shaft  up  to  the  300-tt.  level,  and 
will  then  proceed  with  exploitation.  The  company  will  not 
begin  building  a  mill  until  next  May  or  June.     The  equip- 

ment at  present  includes  a  Chicago  Pneumatic  4-drill  air- 

compressor,  and  Clipper  drills  made  by  the  Denver  Rock Drill  Company. 

Mina. — The  new  mill  of  the  Simon  Silver-Lead  Co.  is  a 

success,  having  been  operating  daily  on  three  8-hour  shifts 

since  December  24,  with  the  following  results:  The  silver- 
lead  concentrate  assays  average  3  5  oz.  silver  and  50%  lead, 

and  carries  about  8%  zinc,  making  a  recovery  of  over  80% 

of  the  lead  and  silver  in  the  form  of  lead  concentrate.  The 
zinc  concentrate  averages  42%  zinc,  6%  lead,  and  5  oz. 

silver,  a  recovery  of  62%  of  the  zinc,  thus  making  a  total 

recovery  of  about  90%  of  the  silver  and  lead.  It  is  ex- 

pected to  recover  most  of  the  silver  and  lead  in  the  zinc 

concentrate  at  the  company's  smelter  at  Harbor  City,  Cali- 
fornia. Eight  carloads  of  silver-lead  concentrate  are  at  the 

smelter  or  en  route,  and  one  carload  of  zinc  concentrate  is 

at  the  zinc  smelter.  Silver-lead  concentrate  is  now  being 

produced  at  the  rate  of  three  carloads  per  week,  and  about 
the  same  amount  of  zinc  concentrate. 

UTAH 

Aita. — What  is  believed  to  be  the  downward  extension  of 

the  Rustler  orebody  has  been  encountered  in  a  drift  from 

the  Quincy  tunnel  level  at  the  South  Hecla  mine,  about 
1200  ft.  below  the  surface,  according  to  George  H.  Watson, 

president.  The  old  Rustler  mine  adjoins  the  South  Hecla, 
and  its  lowest  workings  are  600  ft.  above  the  drift  where  the 
ore-shoot  has  been  uncovered.  The  orebody  is  about  6  ft. 
wide,  and  average  assays  give  returns  of  $1.80  gold.  31  oz. 
silver,  and  16%   lead,  or  approximately  $47  per  ton,  gross. 
  An  interesting  showing  is  being  followed  in  the  Price 
mine,  in  a  raise  upon  a  fissure  that  cuts  the  main  tunnel 

about  750  ft.  from  the  portal.  Several  streaks  of  high- 
grade  ore,  varying  from  1  to  6  in.  wide,  assay  as  high  as  485 
oz.  silver  and  46%  lead.  It  is  believed  these  ore-stringers 
lead  to  a  favorable  lime-bed,  a  short  distance  above. 

Eureka. — Official  announcement  was  made  on  January  14 
that  the  Grand  Central  Mining  Co.  had  been  acquired  by  the 
Chief  Consolidated  Mining  Co.  Paul  Hilsdale  obtained  an 
option  on  the  Grand  Central  property  three  months  ago.  and 
it  has  been  understood  that  he  was  representing  the  Chief 
Consolidated  interests.  Cecil  Fitch,  general  manager  of  the 
Chief,  announces  that  a  vigorous  development  campaign 
will  be  undertaken,  particularly  on  the  lower  levels  of  the 
Grand  Central.  The  Plutus  mine,  controlled  by  the  Fitch 
interests,  adjoins  the  Grand  Central,  and  it  is  proposed  to 
develop  the  Plutus  from  Grand  Central  workings.  About 
100  lessees  are  now  working  in  the  Grand  Central,  and  this 

system  will  be  continued.  The  Chief  Consolidated  is  driv- 
ing four  drifts  from  the  Water  Lily  shaft,  each  below  the 

water-level.  Each  of  these  headings  is  going  forward  at  the 
rate  of  400  ft.  per  month,  and  this  work  is  in  charge  of  the 
Walter   Fitch   Co.   Ore   shipments   for   the   week   ending 
January  14  totaled  152  cars,  of  which  the  Tintic  Standard 

shipped  59;  Chief  Consolidated,  37;  Victoria,  13;  Grand 
Central,  10;  Colorado,  8;  Eagle  &  Blue  Bell,  7;  Dragon,  8; 
Swansea,  4;  Iron  Blossom,  3;  Centennial  Eureka,  2;  Tintic 
Drain  Tunnel,  2;  Mammoth,  1;  Gemini,  1.  Shipments  the 
previous  week  totaled  140  cars. 

Gold  HiU. — Operations  are  to  be  accelerated  at  the  Carna- 
tion mine,  36  miles  from  here,  a  small  producer  of  high- 

grade  silver-lead  ore,  according  to  T.  E.  Wessel,  manager  for 
the  company,  who  recently  returned  from  Salt  Lake  City. 
At  present  the  ore  is  being  hauled  to  Oasis,  on  the  Salt  Lake 
Route,  a  distance  of  8  2  miles,  the  road  to  Gold  Hill  being  in 

an  impassable  condition.  A  new  ore  deposit  has  been  dis- 
covered to  the  south  of  the  shaft,  averaging  250  oz.  silver 

and  from  3  5  to  40%  lead.  The  ore  carries  little  silica  and 
an  excess  of  iron.     The  ore  being  mined  at  present  in  the 
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dereloped  portion  of  the  mine  carries  from  100  to  400  oz. 

•liver.  Orcbodled  found  In  other  properties  in  that  district 

hare  b«en  Irregular  in  size,  but  those  in  the  Carnation  mine 

•re  exceptiooally  regular.  The  ore  is  found  in  shoots  from 
2  to  4  ft.  wide. 

I'nrk  «ily. — George  L.  Bemis  and  George  W.  Morgan,  of 
Salt  Lake  City,  have  been  elected  directors  of  the  New 
Quinry  Mining  Co..  thus  Increasing  the  directorate  to  seven 
members.  During  the  past  year,  139  tons  of  ore,  all  from 

development  work  on  the  700-ft.  level,  was  shipped,  netting 
the  company  $5163.28.   Ore  shipments  for  the  week  end- 

ing January  H  totaled  19S3  tons,  of  which  the  Judge  allied 
companies  shipped  943;  Silver  King  Coalition,  720;  and  the 
Ontario.  320.  Shipments  the  previous  week  totaled  1968 
tons 

Salt  Ijike  City. — The  U.  S.  Smelting  Co.  recently  com- 
pleted shipment  of  41  cars  of  bonded  lead  bullion  from  its 

MIdvale  smelter  to  Eastern  refineries.  The  lead  was  con- 
tained In  ores  received  from  Canadian  mines.  Under  the 

tariff  regulations,  Canadian  producers  are  permitted  to  ship 
their  ores  into  this  country,  under  bond,  for  reduction,  and 
an  equivalent  amount  of  the  metal  can  be  withdrawn  from 
the  smelters  for  export,  without  paying  duty.  The  with- 

drawn! may  be  made  any  time  within  three  years.  The 
metal  shipped  from  the  Midvale  smelter  has  been  there  for 
almost  a  year,  the  last  Canadian  ore  being  received  in 
February.  This  ore  was  of  great  benefit  to  the  smelter,  as 
It  averaged  high  in  lead.  The  Midvale  smelter  has  no  re- 

finery, and   the  silver  in   the   bullion   will   be   extracted   at 
Grasselll.    Indiana,   and    the    lead    shipped    to    Europe.   
Salt  Lake  County  has  renewed  its  fight  in  an  effort  to  com- 

pel the  Utah  Copper  Co.  to  pay  taxes  on  its  tailing  pond  at 
Garfield.  Several  weeks  ago.  Federal  Judge  Tillman  D. 
John.son  handed  down  an  opinion  in  favor  of  the  company, 
holding  that  the  county  could  assess  a  tax  only  on  the  net 
proceeds  of  metals  that  might  be  derived  from  treatment  of 
the  tailing.  The  company  thereupon  endeavored  to  collect 
$148,520  paid  during  1917  and  1918  as  taxes  on  the  tailing. 
The  new  suit  Is  based  on  the  theory  that  the  tailing  is  per- 

sonal property;  the  ore  from  which  they  were  derived  hav- 
ing been  removed  from  the  mine,  part  of  the  mineral  ex- 

tracted, and  the  remainder  Impounded  for  possible  future recovery. 

Stockton.— E.  V.  Anderson,  a  director  of  the  Stockton 
Standard  Mining  Co..  reports  that  conditions  in  the  mine  are 
more  promising  than  at  any  time  in  the  past  three  or  four 
years.  Two  veins,  showing  strong  mineralization,  have 
been  cut  on  the  400-ft.  level.  At  present  the  company  is 
drifting  to  the  south-east  In  a  lime-belt  lying  between  the 
two  veins,  to  Intersect  a  quartzlte-llmestone  contact  along which  the  mineralization  was  opened  on  the  200-ft.  level. ^^^.scoxsIN 

HIghlaml.— N.  J.  Garlock.  a  buyer  representing  smelter Intere.s.H.  u  collecting  samples  of  carbonate  zinc  ore  avail- 
able for  prompt  shipment.  Quotations  will  be  made  as  soon 

a«  the  analyse,  are  available,  and  sales  are  possible  of about  1000  tons  now  ready  for  shipment. 
IJnd.1,.— J.  s.  Huxtable  has  purchased  the  surface  plant 

of  ih-.  Optimo  Mining  Co..  one  mile  north  of  this  village  A new  company  will  be  organized;  It  Is  Intended  to  repair  the mill  and  to  resume  underground  work  at  Optimo  mine  No.  3. 
Mlnrrnl  Point.— The  zinc  oxide  works,  owned  and  oper- 

o?;K''^l^'  ̂ ""'''"  ̂ ''""  '^'"•^  ̂ °  •  "'"  '"  "'■"'«  operation. Of  the  48  furnaces  34  are  In  operation,  the  remainder  being under  repair.  The  warehouses,  capable  of  storing  50  000 barrels  of  the  finished  product,  are  about  half  full  Con 
.Iderable  nuantl.ir.,  nf  zinc  oxide  are  now  being  packed  in 60-lb.  sacks.  In  a.hllilon  to  the  stock  packed  in  300  barrels 

for  shipment.     The  acid  plant  is  partly  dismantled;   it  will 
not  resume  operations,  it  is  stated. 

Platteville. — Mill  No.  2,  constructed  for  the  Block-House 
Mining  Co..  by  John  Mayhew,  contractor,  Is  complete  and 
ready  to  start  when  conditions  warrant.  The  Block-House 
mine  when  it  shut-down  had  a  reserve  of  1200  tons  of 
crude  concentrate;  about  800  tons  of  finished  separator 
blende  is  carried  in  storage. 

BRITISH  COLr>rBI.\ 

Lillooet. — Two  syndicates  have  started  work  on  placer  de- 
posits at  Lower  Bridge  river,  and  several  cars  of  machinery 

and  lumber  have  been  shipped  in  from  here. 

New  Hazolton. — Arrangements  have  been  made  for  the  re- 
opening of  the  American  Boy  mine,  at  Nine-mile  moun- 

tain, as  soon  as  weather  conditions  allow.  A  consignment 
of  250  tons  of  ore  from  the  American  Boy  was  treated  at 
the  Silver  Standard  mill  in  1918;  since  then  the  mine  has 
been  closed. 

Prince  Rupert.— The  Guggenheim  interests  are  stated  to 
have  purchased  a  one-third  interest  in  the  properties  of  the 
B.  C.  Silver  Mines,  Ltd.,  which  adjoin  the  Premier  mine,  for 
$100,000.  A  controlling  interest  in  the  properties  is  held 
by  the  British  Canadian  Silver  Corporation,  of  London;  the 

company'^  engineer,  C.  A.  Banks,  states  that  he  believes  the 
information  to  be  correct.  H.  J.  Bush  and  associates,  not 
the  English  owners,  are  said  to  have  sold  their  interest  In 
the  property.   P.  Sloan,  formerly  manager  of  the  Drum 
Lumnion  mine,  recently  bought  a  gold-copper  property  on 
Prince  Royal  Island  from  the  Rivers  Bight  Syndicate,  and  is 

developing  ore.  At  the  present  time  only  12  men  are  era- 
ployed,  but  more  will  be  added  as  the  mine  develops.   
The  net  earnings  of  the  Belmont-Surf  Inlet  mine  for  the 
quarter  ended  September  30  was  $11,144.47.   A  com- 

pressor is  to  be  shipped  to  the  Homestake  mine,  at  Alice 
Arm,  and  operations  will  be  resumed  as  soon  as  weather 
conditions  allow. 

Princeton. — The  Hematite  Iron  Co.,  of  Bellingham,  Wash- 
ington, has  re-located  the  pay-streak  on  the  old  Swan  placer 

claim,  on  Granville  creek,  and  has  six  men  driving  a  tunnel 
4  5  ft.  above  the  level  of  the  Tulameen  river.  The  gravel  is 
running  up  to  5  0c.  per  pan  in  gold  and  some  platinum.  In 
1886  gold  and  platinum  to  the  value  of  $193,000  wa?  taken 
from  this  district,  but  little  work  has  been  done  since  1888. 

Sandon. — It  is  the  opinion  of  the  directors  of  the  Silver- 
smith Mines  that  the  company  will  be  on  a  permanent  divi- 

dend-paying basis  by  June  1.  Milling  operations  were 
started  on  December  31,  and  the  first  carload  of  concentrate 

has  been  produced.  It  is  safe  now  to  predict  that  the  com- 
pany will  be  able  to  ship  about  500  tons  of  ore  monthly. 

The  company  has  a  body  of  high-grade  ore  opened,  which  it 
is  estimated  should  provide  mill  feed  for  at  least  five  years, 
with  the  opportunity,  of  course,  during  the  period  of  greatly 
increasing  the  ore-reserves  by  development.  The  present 
ore-shoot,  as  opened,  is  450  ft.  long  on  the  No.  10,  8,  and  5 
levels.  It  is  2  to  4  2  ft.  wide,  the  average  being  71  ft.  A 
winze  has  been  sunk  100  ft.  below  the  No.  10,  and  some 
good  ore  has  been  exposed,  but  suflicient  work  has  not  been 
done  to  determine  if  the  shoot  persists  at  the  same  depth 
and  length  as  on  the  levels  above.  Ore  possibilities  remain 
above  the  No.  5  level  and  below  the  1100-ft.  depth.  It  Is 
believed  the  average  grade  of  this  shoot  is  21  oz.  silver, 
10*%  lead,  and  10%  zinc.  From  June  1.  1920,  to  June  1. 
1921.  the  company  shipped  2195  tons  of  ore  that  netted 
$260,404  after  freight,  smelter  charges,  and  lead  duty  were 
deducted.  Its  average  content  was  about  100  oz.  silver  and 
65%  lead.  There  is  now  on  hand  about  2000  tons  of  zinc 
concentrate  having  an  average  content  of  43%   zinc  and  3  5 



Januarj-  28,  1922 
MINING  AND  SCIENTIFIC  PRESS 139 

oz.  silver  which  will  be  sold  when  it  can  be  marketed  with 
advantage. 

Sidney  Inlet. — Operations  will  be  resumed  soon  on  the 

Tidewater  Copper  company's  property,  Vancouver  Island. 
Important  ore-reserves  are  said  to  have  been  blocked  out 
during  the  period  of  inactivity  at  the  plant. 

Slocan  City. — Rich  ore  is  being  taken  from  the  Arlington 
mine,  under  lease  and  bond  to  R.  R.  Hedley,  and  from  the 
Anna  group,  owned  by  Kurt  Zimmerman.  At  the  Ottawa 
mine,  L.  H.  Biggar  and  associates  have  had  a  tube-mill  in 
operation  during  the  past  year;  a  few  shipments  of  ore  have 
been  made  to  the  Trail  smelter,  but  difficulties  had  to  be 
overcome  in  the  completion  of  the  plant,  chiefly  in  the  ob- 

taining of  pebbles  and  lining.  A  new  steel  lining  has  been 
obtained  and  a  change  has  been  made  from  pebbles  to  steel 
balls. 

Stewart. — Regular  shipments  of  high-grade  ore  are  ex- 
pected from  the  Silverado  group  of  mineral  claims  within  a 

few  weeks.  The  ore  will  be  transported  across  a  gulch  by 
aerial  tram,  then  to  the  lower  camp  by  tram,  and  from  that 

point  will  be  raw-hided  to  tidewater.   The  Premier  mine 
is  the  only  substantial  shipper  from  the  district  at  present, 
but  many  miners  and  prospectors  are  wintering  at  Stewart 
and  Hyder.  George  Clothier,  the  resident  mining  engineer, 
is  advocating  more  trails  and  it  is  assured  that  Government 
assistance  will  be  forthcoming.  The  regions  of  Salmon 
River,  Fish  Creek,  Marmot  River,  and  the  more  distant 

Unuk  River  will  see  much  prospecting  and  more  develop- 
ment on  promising  properties  in  the  prospect  stage  than 

ever  before. 

Describing  recent  activities  of  the  Premier  Mining  Co., 
Salmon  river,  Portland  Canal  district,  T.  J.  Shenton,  Dis- 

trict Mines  Inspector,  says  that  the  mill  has  been  completed 

and  the  lli-mile  aerial  tramway  began  operations  on  De- 
cember 20;  compressors,  coupled  to  two  Diesel  units,  are  in 

operation;  a  concrete  foundation  has  been  constructed  at 
the  foot  of  Cascade  creek  for  the  erection  of  housing  for  the 
machinery  of  the  main  power-house,  which  will  be  finished 
early  this  year.  The  average  number  of  men  employed  per 
day  during  the  year  was  3  28,  the  total  tonnage  mined  was 
15,129  tons,  the  total  length  of  tunnel  and  drifting  was 
4027  ft.,  the  total  diamond-drilling  done  was  6821  ft. 
About  50  ft.  from  the  entrance  of  No.  2  tunnel  a  small  shaft 
has  been  sunk  to  a  depth  of  420  ft.  connecting  No.  3  and  4 
workings. 

The  Belmont  Surf  Inlet  company's  Pugsley  mine  may  be 
considered  an  established  producer.  Ore-bins  have  been 
built  and  an  aerial  tramway  installed  from  these  to  the 
bunkers  at  the  head  of  Surf  mine. 

TraU. — Ore  received  at  the  Trail  smelter  totaled  8933  tons 
from  January  1  to  7.  Of  this,  8809  tons  was  from  the 

company's  mines. 

Vancouver. — An  appeal  has  been  entered  by  the  Engineer 
Mining  Co.  against  the  recent  judgment  handed  down  by  the 
British  Columbia  courts,  which  leaves  the  property  in  the 
hands  of  the  heirs  of  the  late  Allan  I.  Smith.  It  is  said 
that  the  action  will  be  carried  to  the  Privy  Council  before 
the  litigants  will  be  content  to  consider  the  issue  settled. 
The  case  involves  title  to  the  Engineer  mine  of  the  Atlin 
district. 

The  Britannia  Mining  &  Smelting  Company  has  let 
the  contract  for  the  fabricated  steel  work  for  its  new 

mill-building  to  the  Canadian  Northwest  Steel  Co.,  of  this 
city,  for  $175,000;  Richard  Tench,  who  superintended  the 
erection  of  the  fabricated  steel  work  at  the  Trail  smelter, 
will  superintend  the  construction  of  the  building,  which 
will  measure  209  by  270  ft.  and  will  be  built  in  six  terraces 

on  the  hill-side  to  the  west  of  where  the  old  mill-building 
stood.  Hodgson,  King  &  Marble,  of  this  city,  have  been 
awarded  the  contract  to  re-build   the  tramway  bridge,  de- 

stroyed by  the  flood,  for  $10,000.     The  new  bridge  will  be 
of  steel  on  concrete  foundations. 

Vernon. — J.  F.  Getsey,  who  has  been  prospecting  a  prop- 
erty on  Monashee  mountain,  45  miles  east  of  this  town,  has 

packed  750  lb.  of  ore  over  the  mountains  and  shipped  it  to 
the  Kellogg  smelter,  for  a  trial  test.  The  vein  is  3  ft.  wide, 
and  assays  give  an  average  of  $50  per  ton  in  gold.  There  is 
a  two-stamp  mill  on  the  property  which  Getsey  purposes  to 
put  into  operation  in  the  spring. 

Victoria. — The  Hon.  W.  Sloan  has  given  instructions  to 
the  district  mining  engineers  to  resume  the  lectures  on 
mineralogy  and  field  geology  started  last  winter.  These 
lectures  will  be  given  in  the  principal  centres  of  the  various 
districts. 

MEXICO 

Cumpas. — It  is  reported  that  the  flotation  mill  of  the  San 
Nicolas  lease  will  be  started  up  shortly.  Some  development 
was  done  last  year  during  the  dry  season  when  the  mill  was 

shut-down  for  lack  of  water.  Owing  to  good  winter  rains  it 
is  expected  that  the  mill  will  be  able  to  run  continuously 
throughout  the  year. 

Durango. — A  number  of  new  mining  claims  have  been 
recorded  in  the  Inde  camp  by  Miguel  Barraza,  representing 
the  firm  of  Barraza  Bros.,  Parral.  These  claims  are  all  in 
the  Bufa  de  Inde  mountains  and  are  being  surveyed  into 
four  different  groups:  The  Recompensa,  comprising  10  per- 
tenencias,  adjoining  the  Descubrimiento,  La  Concha,  and  La 
Alianza  mines;  the  San  Juan  group  of  9  claims,  near  La 
Nina  and  Corpus  Cristi  properties;  El  Tajo.  6  claims  near 
the  old  mines  of  Agua  Blanca,  Nigajar,  and  Zona  Libre,  and 
the    Purisima,    10    pertenencias    next    to    the    Hector    and 
Anomalia  patented  claims.   Luciano  M.  Salas  and  Carlos 
Cano,  of  Durango  City,  have  re-denounced  the  old  San  Diego 
mines,  in  the  municipality  of  Victoria,  this  State.  The  prop- 

erty comprises  10  contiguous  claims  bearing  gold,  silver, 
and  lead.     It  is  expected  that  some  shipments  will  shortly  be 
made.   American  mining  men  have  closed  a  contract  with 
the  American  Smelting  &  Refining  Co.  to  ship  some  large 
dumps  in  the  Chachihuites  district  to  the  smelter  at  Asarco. 
near  Velardeua.   The  dumps  of  the  old  San  Miguel  del 
Mezquital  mines  are  to  be  worked  over  and  the  best  ores 
shipped  to  the  Asarco  plant  of  the  American  Smelting  & 
Refining  Company. 

Nacozari. — The  Pilares  Extension  Mining  Co.  is  pushing 
development  work  in  three  different  headings  and  has  some 
copper-silver  ore  blocked  out.  About  a  carload  from  the 
drifts  has  been  set  aside  for  shipping  to  the  Douglas  smelter, 
which  is  expected  to  be  open  for  custom  ores  about  February 
10.  Two  more  denouncements  were  recently  made  on  the 
continuations  of  the  veins.  The  holdings  of  this  company 
now  cover  considerably  more  than  100  acres  of  ground  be- 

tween the  San  Pedro  mine  and  the  Zarape  concession,  both 
of  the  Moctezuma  Copper  Co.   E.  H.  Devore  is  now  drift- 

ing west  from  the  100-ft.  level  of  the  Rubi  shaft,  and  has 
struck  a  large  quartz-lead  carrying  native  silver  and  sul- 

phides. He  expects  to  strike  the  shoot  of  ore  below  the 
'antigua'  workings. 

Picacho. — A  group  of  engineers  is  sampling  the  Picacho 
mine  of  the  Moctezuma  Copper  Co.,  with  a  view  to  taking  a 
lease  and  bond  on  the  property. 

Torreon. — Active  mining  continues  to  increase  in  the 
Sierra  Ramirez  of  the  San  Juan  de  Guadalupe  mining  dis- 

trict, a  short  distance  south  of  Torreon.  Since  the  resump- 
tion of  operations  at  the  Torreon  and  Velardefia  smelting 

plants,  a  number  of  the  old  mines  in  this  mountain  have  re- 
sumed work  and  many  new  claims  have  been  surveyed  and 

recorded.   Eloy  C.  Rueda  has  taken  up  the  Ampliacion  de 
la   Castellana   mine   in    the   Javalias    canyon    in    the   Sierra 
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Ramirez,  also  other  claims  known  as  the  2da  AmpUacion  de 

la  BurgalcBa  In  the  same  vicinity.     These  properties  are  to 

be   developed   together  with   others   by   Sr.   Rueda.   The 

San  Rafael  mines  have  been  re-located  by  Miss  Genieva 

Bonlon  and  will  be  opened  up.  These  properties  formerly 

belonged  to  her  father,  James  Benton,  and  were  allowed  to 

lapse  during  the  revolution.   Justino  Gonzalez  has  taken 

up  two  new  claims  in  this  district,  lying  east  of  La  Virgin 

,„lne.   Luis  Audiffred  has  made  some  new  filings  adjoin- 

ing the  Recompensa,  Quebradillas,  and  El  Kosario  mines. 

/nratcraM. — The  Esplritu  Santo  group,  comprising  four 

pertenenclas  or  mining  claims,  in  the  district  of  Juchipila. 

has  been  located  by  Jesus  Organist.  Preliminary  develop- 
ment work  Is  exposing  some  good  ores  of  gold  and  silver. 

  David  Ruiz  Esparaza  has  denounced  a  number  of  new 

claims  next  to  the  old  Chino  mines  in  La  Rufa  moun- 

tains near  the  City  of  Zacatecas.   Samuel  Frias,  Hipolito 

Valdez.  Manual  Cortes  Rocha,  Gabriel  Castillo,  and  Isaias 

Puente,  local  mining  men  of  Zacatecas,  have  formed  a  co- 

partnership to  develop  the  Rio  Plata  group  of  mines  in  the 

Concepcion  del  Oro  mining  district.   Work  of  repairing 
the  old  Reyes  smelter,  in  the  northern  part  of  this  State,  is 
progressing  and  it  is  expected  that  it  will  be  ready  to  start 
up  within  a  few  months.  American  engineers  are  in  charge 
of  this  work.  The  operation  of  the  Reyes  smelter  will  cause 
renewed  activity  in  the  mining  industry  of  that  section  of 
the  State. 

OXT.XKIO 

Cobalt. — The  Nipissing  during  December  maintained  its 

high  rate  of  production.  The  company  mined  ore  of  an  esti- 
mated net  value  of  $251,467,  and  shipped  bullion  from 

Nipissing  and  custom  ores  of  an  estimated  net  value  of 
$204,869.  The  winze  on  vein  251  at  No.  B3  was  down  38  ft. 
at  the  end  of  the  month,  showing  2  or  3  in.  of  ore  assaying 

several    thousand   ounces   per   ton.   The    Right    of   Way 
mine,  which  was  recently  in  liquidation,  has  been  taken 
over  by  De  La  Plante  &  Co.  of  Ottawa. 

Klrkland  I>ako. — The  Wright-Hargreaves  during  Decem- 
ber Increased  operations,  the  mill  treating  about  5425  tons 

of  ore.   At  the  Ontario  Klrkland  the  ore  is  softer  than  on 
other  mines  In  the  district,  so  that  drilling  efficiency  ranges 
from  5  to  25%  higher  than  where  the  ground  is  hard,  and 
crushing  and  grinding  at  the  mill  is  also  easier.  The  mill 
has  been  repaired  and  is  in  operation;  the  first  bullion  is 

expected  to  be  produced  early  in  February.  At  the  450-ft. 
level,  the  deepest  point  of  working,  there  are  three  ore- 
shoots,  two  of  them  about  200  ft.  in  length,  and  two  of 

about  the  same  length  at  the  300-ft.  level. 

Light nInK  Klver. — Some  rich  ore  has  been  extracted  from 
a  shaft  down  about  12  ft.  on  the  property  of  the  Lightning 
River  Gold  Mines,  the  vein  being  about  5  ft.  wide.  The 
find  has  created  some  excitement  in  the  mining  camp,  and  a 
number  of  prospectors  are  preparing  to  go  into  the  dis- 

trict In  the  spring. 

Porrnpinp. — The  plans  of  the  Hollinger  Consolidated  for 
a  large  Increase  of  tonnage  are  considerably  more  compre- 

hensive than  previously  stated.  The  management  has  in 
view  a  maximum  of  7000  tons  dally  as  soon  as  the  company 
la  assured  that  sufncient  electric  power  Is  available.  The 
company  has  brought  an  action  against  the  Northern  Canada 
Power  Co.,  claiming  damages  of  $2,150,000  for  failure  of 

the  contract  to  supply  tb?  full  needs  of  the  mine  during  the 

winter  of  1920-'21.   Graphitic  ore  such  as  caused  serious 
dlfflrallies  last  year  at  the  Mclntyre  has  also  been  en- 

countered on  the  Hollinger,  but  Its  occurrence  is  at  a  point 
from  which  there  Is  no  immediate  necessity  for  drawing 
ore.  When  It  becomes  necessary  the  company  can  doubt- 

less avail  Itself  of  the  process  adopted  by  the  Mclntyre. 

PERSONAL 
The  Editor  invites  members  of  the  profession  to  send  p.irticulars  of  their 

work  and  appointments.     The  information  is  interesting-  to  our  rea.ders. 

F.  P.  Matbieu  is  here  from  Roux,  Belgium. 
N.  1).  Bothwcll,  of  Anchorage,  Alaska,  is  at  Seattle. 

H.  F.  Elliott,  recently  at  Tampico,  Mexico,  is  in  San  Fran- 
cisco. 

Thomas  H.  Leggett  has  returned  to  New  York  from 
London. 

Arthur  C.  Kinsley  is  now  at  Kingman,  Arizona,  as  mineral 
examiner. 

E.  V.  Mathewson  is  returning  from  Burma  by  way  of 
Yokohama. 

Charles  Butters  sailed  from  San  Francisco  for  Nicaragua 
on  January  2S. 

A.  J.  EvelaiMl  has  left  Mexico  on  account  of  ill  health,  and 
is  now  at  Boston. 

William  Ku.>.sell,  of  London,  has  left  Johannesburg,  Trans- 
vaal, for  the  Congo. 

li.  L.  Famliam  has  become  chemist  and  assayer  for  the 
R.  A.  Perez  Co.,  at  Los  Angeles. 

G.  B.  Rosenblatt  has  returned  to  San  Francisco  from  a 
visit  to  the  mining  districts  of  Idaho. 

R.  G.  Hall,  recently  resident  manager  for  the  Burma  Cor- 
poration in  India,  has  returned  to  New  York. 

George  Collins  has  been  re-elected  a  governor  of  the  Colo- 
rado chapter  of  the  American  Mining  Congress. 

.  Edgar  L.  Xewhouse,  chairman  of  the  board  of  the  Ameri- 
can Smelting  &  Refining  Co.,  is  at  Salt  Lake  City. 

Fernando  Montijo,  who  has  been  with  the  Minas  Pedraz- 
zini  Co.,  in  Sonora.  Mexico,  is  at  Berkeley,  California. 

F.  Lynwood  Garrison  has  returned  to  Philadelphia  from. 

Campeche,  Mexico,  where  he  has  been  examined  oil-lands. 
John  K.  MacGowan,  vice-president  of  the  Braden  Copper 

Co.,  will  sail  on  February  4  from  New  York  for  Valparaiso, 
Chile. 

Douglas  Clark  has  returned  from  Santo  Domingo,  Chon- 
tales,  Nicaragua,  and  is  now  at  Stanford  University,  Cali- 
fornia. 

C  W.  Beauchamp  has  resumed  the  position  of  mill  fore- 
man for  the  Harmony  Mines  at  Baker,  Idaho,  which  has  just 

re-opened. 

George  Stahl,  vice-president  and  general  manager  for  the 
Vindicator  Consolidated  Gold  Mining  Co..  has  been  elected 

president  of  the  Colorado  Metal  Mining  Association. 
Edward  L.  Shora,  for  five  years  mechanical  engineer  to 

the  Cia.  Minera  Las  Dos  Estrellas,  has  resigned  to  take  a 
similar  position  with  the  Mexico  Mines  of  El  Oro,  at  El  Oro, 

Mexico. 
C.  E.  Kindall,  of  the  U.  S.  Bureau  of  Mines,  has  returned 

to  headquarters  at  Berkeley,  California,  from  Tonopah, 

where  he  has  been  making  investigations  into  miners' 

phthisis. 
D.  M.  Druniheller,  Jr.,  is  returning  to  the  Tidewater  Cop- 

per Co.,  at  Sidney  Inlet,  British  Columbia,  as  general  super- 
intendent. He  has  been  at  Spokane,  Washington,  while  the 

property  has  been  shut-down. 
W.  R.  Smith,  superintendent  for  the  Mineral  Point  Zinc 

Co.,  at  Mineral  Point.  Wisconsin,  is  recovering  from  a  stroke 

of  paralysis.  He  hopes  to  go  to  California  soon.  Arthur 

l»<>l>o,  his  assistant,  is  in  temporary  charge  at  the  plant. 

Thunins  P.  McNamara,  superintendent  for  the  Simon  Sil- 

ver-Lead at  Simon,  Nevada,  is  ill  in  a  hospital  in  San  Fran- 

cisco, where  he  underwent  an  operation  for  intestinal 

trouble.  He  was  foreman  of  the  Mohawk  mine  at  Goldfield 

for  several  years,  and  was  also  foreman  of  the  Bluestone 
mine  in  Mason  Valley. 
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THE> 

METAL  PRICES 

San  Francisco.  January  24 

Aluminum-dust,  cents  per  pound    65 

Aluminum  sheets,  cents  per  pound    '  60 
Antimony,  cents  per  pound         6.25    8.25 
Copper,   electrolytic,   cents  per   pound   14.75   15.25 
Lead,  pig,  cents  per  pound      4.95    5  95 
Platinum,  pure,  per  ounce       $105 
Platinum,  IO9I1  indium,  per  ounce    J115 
Zinc,   slab,   cents  per  pound      6.75    7.75 
Zinc-dust,  cents  per  pound      9. 50   10.00 

EASTERN   METAL   MARKET 

(By  wire  from  New  York) 

January   3."!. — Copper   is  inactire   and   easy.      Lead   is   quiet    and   steady. Zinc  is  lifht  and  demand  is  lower. 

SILVER 

Below  are  given  official  or  ticker  quotations  for  silver  in  the  open  market 
as  distinguished  from  the  fixed  price  obtainable  for  metal  produced,  smelted. 
and  refined  exclusively  within  the  United  States.  Under  the  terras  of  the 
Pittman  Act  such  silver  will  be  purchased  by  the  United  States  Mint  at  $1 
per  ounce,  subject  to  certain  small  charges  which  vary  slightly  but  amount 
to  approximately  three-eighths  of  one  cent.  The  equivalent  of  dollar  silver 
(1000  fine)  in  British  ciur^ney  is  46.65  pence  per  ounce  (925  fine),  calcu- 

lated at  the  normal  rate  of  exchange. 

Date 
Jan. 

New  York  London 
cents         pence 

17   65.75 
18   65.87 14 
19   65.37  Vi 
20   65.00 
21   64.87  W 
22  Sunday 
33   64.75 

35.00 
35.131/3 34.87% 

34.8734 
34.75 

34.75 

Average  week  ending Cents 

13      65.46 
19      66.08 
26      65.50 
3      64.83 
9      64.90 

16      66.06 
23      65.27 

Jan. 
Feb 

1919 
.  .101.12 
.  .101.12 

Mch   101.13 
Apr   101.12 
May       107.33 
June      110.50 

1920 
133.77 
131.27 
125.70 
119.56 
103.69 
90.84 

Monthly  averages 
1921 
65.95 
59  55 
56.08 
59.33 
59.90 
58.51 

1919 

July       106.36 
Aug.      111.35 
Sept   113.92 
Oct   119.10 
Nov   127.57 
Dec   131.93 

1920 

92  04 96.23 
93.66 
83.48 
77.73 

64.78 

Pence 
35.44 35.60 
35.25 
34.90 
34.83 
35.31 34.90 

1921 59.99 

61.59 
66.23 71,00 

68.24 
65.76 

COPPER 

Prices  of  electrolytic,  in  cents  per  pound. 
Date 

Jan.       17   13.62  "4        Dec. 
18   13.62V' 
19   13.50 
20   13.50  Jan. 
21   13.50 
23  Sunday 

■        23   13.50 

Jan. 
1919 

...20.43 
Feb   17.34 
Mch   15.05 
Apr   15  23 
May       15.91 
June      17.53 

1920 
19.25 
19.05 
18.49 
19.33 
1905 19.00 

Monthly  averages 
1931 

Average  week  ending 
13   13.46 
19   13.58 
26   13.62 
2   13.62 
9   13  56 

16   13.62 
23   13.54 

13.94 
13.84 
12.30 
12.50 
12.74 
13.83 

1919 20.83 July    . 
Aug   32.51 
Sept   23.10 
Oct   21.66 
Nov   20.45 
Deo   18.55 

1920 19.00 
1900 

18.75 
18.53 
14  63 
13.18 

LEAD 

Lead  is  quoted  !n  cents  per  pound.  New  York  deUvery, 
Date 
Jan. 17   

18   
19   
20   
31   
23  Sunday 
23   

4.70 4.70 
4.70 4.70 
4.70 

Jan. 
Feb. 

1919 
.  .  5.60 
.  .  5.13 

Mch    5.34 
Apr    5.05 
May       5  04 
Jime       5.32 

1920 
865 
8.88 
9.23 
8.78 
8.55 
8.43 

.  .    4.70 
Monthly  averages 

1921 

Average  week  ending 

19.'.'.'.'.'.'.'.'.'.   
38         

2   
9   

18   
33   

4.98 
4.54 
4.06 
4.32 
5,01 
4.57 

1919 
July          5.53 Aug. 

Sept. 
Oct. 
Nov. 
Dec. 

5.78 
6.02 

6.40 
6.76 
7.12 

1920 
8.83 9.03 

8.08 7.38 

6.37 4.76 

1921 
12.46 
11.71 
12.03 
12.66 
13  07 
13  54 

,  4.70 
,  4.70 
,  4.70 
,    4.70 4.70 

,    4.70 4.70 

1931 4.75 
4.40 

4.61 4.70 

4.70 4.70 

TIN 

Prices  in  New  York,  in  cents  per  pound. 
Monthly  averages 

1919         1930         1921 
Jan   71.50        62.74        35.94 
Feb   72.44        59.87        32.16 
Mch   73.50        61.92        28.87 

62.17  30.36 
54.99  33,50 
48.33        29.39 

Apr   73.50 
May       72.50 
June      71.83 

1919 
July       70.11 
Aug   62.20 
Sept   55.79 
Oct   54.82 
Nov   .54,17 
Dec   54.94 

1920 1921 49.39 27.69 47.60 
26.35 44.43 26.70 

40.47 
27.70 

36.97 2R  93 
34.12 33.49 

ZINC 

Zinc  is  quoted  as  spelter,  standard  Western  brands.  New  York  delivery in  cents  per  pound. 
Date 

Jan. 

17   
18   
19   
30   
21   
23  Sunday 
23   

5.13  H 

5.07  y. 5.05 5.03  ̂  

5.00 

Average  week  ending 
Dee.      13   

19   ; ".   
'•       36   

■■' 

Jan. 
Feb. Mch. 

Apr. 

1919 7.44 

6.71 
6.53 
6.49 

May         6.43 
June         6.91 

1930 9.58 
9.15 
8.93 

8  76 

8.07 7.93 

5.00 

Monthly  averages 

1921 

9., 

16., 

33.. 

5.86 

5.34 5.19 5.33 

5.37 4.96 

1919 

July          7.78 
Aug. 
Sept. 

Oct. Nov. 
Dee. 

7.81 

7.57 
7.83 

8.13 
8.69 

1920 
8.18 
8.31 
7.84 7.50 
6.78 
6.03 

5.13 
5.19 
5.23 

5.17 
5.18 

5.11 5.04 

1931 

4.41 

4.69 

4.74 
5  09 
5.18 

5.24 
auiCKsn^vER 

The  primary  market   for  quicksilver   is  San   Francisco.   CaUfomia   being the  largest  producer.     The  price  is  fixed  in  the  open  market,  according  to quantity.     Prices,  in  dollars  per  flask  of  75  pounds. 
Date  I    T„„ 

Dec.       "-  ■-  '    •"^■ 
Jan. 37   48.00 

1919 
Jan   103.75 
Feb   90.00 
Mch   73.80 
Apr   73.12 
May          84.80 
June         94.40 

1920 89.00 

81.00 
87.00 100.00 

87.00 
85.00 

17.. 

..50,00    I  "        34.. 
Monthly  averages 

1921 }2   50.00 

50.00 
48.75 

45.88 
46.00 
50.00 

49.50 

1919 

July       100.00 
Aug   103.00 
Sept   103  60 
Oct   86.00 
Nov   78.00 
Dee   95.00 

.50.00 

1920 1921 
88.00 47.75 

85.00 

47.50 

75.00 47.50 
71.00 

48.25 

56,00 40.40 52.50 
49.50 

OIL  SUPPLY  OF  THE  UNITED  .STATES 

,.,\t'''"?T=?'.*''w  "'■'"'"""»•  Prol'able.  and  possible  oil-bearing  regions  in the  United  States  by  a  joint  committee  composed  of  members  of  the  Ameri 
can  Association  of  Petroleum  Geologists  and  of  the  U.  S.  Geological  S  "vey has  resulted  m  an  inventory  estimate  that  nine  bilhon  barrels  of  ofl  rl 

oHInuar^'i.TgM       """^  '°  "'"  ''''"'^^^  ̂   ">«  ̂ """d  '°   this  cotint^ Unlike  our'  reseires  of  coal.  iron,  and  copper,  which  are  so  large  that apprehension  of  their  early  exhaustion  is  not  justified,  the  oil-reserves  of 

I^^„w"!'k'^'.^  "'  !f  Public  has  frequently  been  warned,  appear  adequate  to supply  the  demand  for  only  a  hmited  number  of  years.  The  annual  pro- duction of  the  country  is  now  almost  h.alf  a  billion  barrels:  but  the  annual consumption,  already  well  beyond  the  half-billion  mark,  is  still  growing For  some  years  we  have  had  to  import  oil:  and.  with  the  growth  of  demand our  dependence  on  foreign  oil  has  become  steadily  greater  in  spite  of  our own  increase  m   output. 
Of  the  total  estimated  reserves,  five  bilUon  barrels  may  be  cLossifled  as oil  m  sight  and  four  billion  barrels  as  prospective  and  possible  Rather more  than  four  billion  barrels  should  be  assigned  to  the  heavy-oil  group 

These  oils  will  be  recovered  mainly  in  the  Pacific  Coast.  Rocky  Mountain' and  Gulf  States.  The  contents  of  the  Lima-Indiana  region,  which  yields oil  of  a  distinctive  type,  are  estimated  at  40  million  barrels  In  general 
the  so-called  paraffin  oils  of  moderate  and  high  grade,  as  contr.isted  with the  heavier  oils,  amount  in  all  to  about  five  billion  barrels  The  estimated 
reserves  of  high-grade  oils  of  the  Appalachian  States  are  about  725^  million barrels. 

The  estimated  reserves  are  enough  to  satisfy  the  present  requirements  of 
the  United  States  for  only  20  years,  if  the  oil  could  he  taken  out  of  the 
ground  as  fast  as  it  is  wanted.  Should  these  estimates  fall  even  so  much 
as  two  billion  barrels  short  of  the  actual  recovery,  that  error  of  ""<•;. 
would  be  equivalent  to  but  four  years  supply,  a  relatively  short  extension 
of  hfe.  However,  the  committee  expressly  decries  the  too  frequent  assump- 

tion that  inasmuch  as  the  estimated  reserves  appear  to  be  sufficient  to  meet 
the  needs  of  the  country  at  the  present  rate  of  consumption  for  "0  years 
therefore  the  reserves  will  be  exhausted  at  the  end  of  that  time  or  at  most' a  Jew  years  Later.  This  assumption  is  misleading,  for  the  oil-pools  will  not 
all  be  found  within  that  length  of  time,  drilling  will  be  spread  over  many 
years,  as  the  pools  are  found,  and  the  wells  cannot  be  pumped  dry  so 
quickly.  Individual  wells  will  yield  oil  for  more  th,-in  a  quarter  of  a  century 
and  some  of  the  wells  will  not  have  been  drilled  in  1950.  In  short  the  o'ii cannot  all  be  discovered,  much  less  taken  from  the  earth,  in  30  years.  The 
United  States  is  already  absolutel.v  dependent  on  foi-cign  countries  to  eke 
out  her  own  production,  and  if  the  foreign  oil  can  be  procured,  this  de- 

pendence is  sure  to  grow  greater  and  greater  as  our  own  fields  w,ane.  except 
as  artificial  petroleum  may  be  produced  by  the  distillation  of  oil-shales  and 
coals,   or  some  substitute  for  petroleum   may  be  discovered. 

In  the  light  of  these  estimates  as  to  the  extent  of  our  supplies  of  natural 
petroleum,  the  joint  committee  points  out  the  stern  obligation  of  the  citizen, 
the  producer,  and  the  Government  to  give  most  serious  study  to  the  more 
complete  extraction  of  the  oil  from  the  ground,  as  well  as  tothe  avoidance 
of  waste,  either  through  direct  losses  or  through  misuse  of  crude  oil  or  its 

products. 

4    

MONEY   AND   EXCHANGE 
Foreign  quotations  on  January  34  are  as  follows: 

Sterling,  dollars:  Cable          4.22% 
Demand           4.23 14 

Fr.anc.   cents:  Cable          8.14 
Demand          8.16 

Lira,  cents :  Demand          4.40 
Mark,  cent:         0.48 Vi 
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Eastern  Metal  Market 
New  York,  January  17. 

Th«>  dullness  usually  prevalent  at  this  time  of  the  year  is 
notlcottblo;  the  markets  are  all  inactive,  but  prices  are 
(airly  utoady. 

Copper  buylDB  Is  light,  but  quotations  are  firm. 
nuylHK  of  tin  Is  moderate,  active  one  day  and  light  the 

next,  but  values  are  firm. 
Demand  (or  lead  continues  steady,  but  moderate  at  firm 

prices. 
The  line  market  is  flat,  with  demand  small  and  quota- 

tions easy. 
Antimony  is  lower. 

IROX  AXD  STEEIi 

The  common  expectation  of  activity  in  the  early  spring  is 
more  of  an  influence  in  the  steel  market  than  anything  that 
buyers  have  done  since  the  year  opened.  Operation  of  steel 
works  has  fallen  off  slightly.  It  is  recognized  that  replenish- 

ment demand  still  must  be  counted  on  for  alternating  im- 
provement in  mill  schedules;  manufacturing  consumers  of 

steel  as  a  rule  have  no  deflnite  plans  for  increased  produc- 
tion In  the  immediate  future.  Steel  companies  are  more 

sanguine  of  a  higher  rate  of  output  during  the  next  few 
months  than  of  a  turn  for  the  better  in  prices. 

COl'PER 

The  market  is  not  stagnant  but  it  lacks  animation.  Con- 
sumers covered  their  near-by  needs  in  November  and  De- 
cember, and  are  not  actively  interested  now.  Then,  too, 

Inventories  and  other  matters  have  interfered  with  any 
need  to  purchase.  Producers,  however,  are  not  pressing 
their  product  and  are  maintaining  a  firm  attitude  as  to 
quotations,  some  not  even  quoting  at  all  because  they  are 
In  a  comfortable  position.  Electrolytic  copper  in  the  major 
market  is  quoted  at  a  minimum  of  13.87*  to  14c.,  delivered, 
or  13.62*  to  13.75c.,  refinery  or  New  York.  Rumors  that 

this  minimum  can  be  shaded  to  IS.T.'ic,  delivered,  is  con- 

fined to  small  lots  in  dealers'  hands,  and  the  quality  is  not  a 
market  factor,  generally  considered.  Inquiry  is  fairly  good. 
Indicating  a  good  business  in  coming  months;  foreign  de- 

mand continues  equal  to  average  recent  proportions.  Lake 
copper  Is  quoted  at  13.87jc.,  delivered,  with  the  market  quiet 
but  firm. 

TIN 

There  has  been  activity  on  some  days  of  the  past  week 
and  marked  Inactivity  on  others.  Dealers  turned  buyers  on 
January  11  and  12  to  the  sum  total  of  from  400  to  600  tons 

as  a  turn-over.  This  spurt  was  induced  by  fears  of  a  short- 
age of  January-February  metal,  because  of  a  report  that  the 

ateamer  'Sagadahoc'  from  the  Straits  with  1000  tons  on 
board  has  met  with  an  accident  necessitating  its  making  the 
port  of  Alexandria  for  repairs.  Markets  were  quiet  January 
13  and  14,  but  on  Monday,  January  16,  pressure  to  sell  de- 

veloped, and  a  sloppy  market  resulted.  There  were  sales  on 
Monday  of  spot  metal  and  tin  on  steamers  afloat  at  32.37ic., 
with  later  deliveries  sold  at  32.25  and  32.12»c.,  the  total 
transactions  amounting  to  200  to  2.'>0  tons.  Yesterday  the 
market  was  active,  with  dealers  the  principal  buyers  at  32c.. 
the  quotation  of  spot  Straits  for  the  day  and  the  market  re- 

ported firm.  On  the  New  York  Metal  Exchange  on  January 
12  there  were  sales  of  25  tons  of  January  Straits  at  33c. 
and  25  tons  of  standard  tin  for  spot  delivery  at  32.50c. 
The  London  market  yesterday  waa  weak  at  £163  78.  6d.  for 
spot  standard,  £165  for  future  standard,  and  £165  Os.  6d.  for 
spot  Straits,  all  about  £2  per  ton  below  prices  a  week  ago. 
Arrivals  thus  far  this  month  have  been  3015  tons,  with  4510 tons  afloat. 

JjKAD 

The  market  is  quiet  but  exceedingly  firm,  with  quotations 
unchanged.  Demand  is  good,  but  it  is  not  sufiiciently  strong 
to  change  prices,  which  are  4.70c.,  both  New  York  and  St. 
Louis,  tor  the  leading  producer  and  4.40c.,  St.  Louis,  and 
4.70  to  4.75c.,  New  York,  for  the  independents.  The  mar- 

ket still  maintains  a  waiting  attitude,  contingent  on  de- 
velopments in  the  steel  market,  particularly  buying  of  gal- 

vanized sheets. 
ZINC 

Demand  still  continues  light,  being  confined  to  hand-to- 
mouth  orders  of  consumers.  Prime  Western  for  early  or 
30-day  delivery  is  quoted  at  4.75  to  4.85c.,  St.  Louis,  or 
5.10  to  5.15c.,  New  York.  For  future  positions  in  the  first 
quarter  quotations  are  about  five  points  per  month  above 
the  quotations  for  early  delivery.  According  to  the  Decem- 

ber statistics,  the  production  increased  about  900  tons,  or 
less  than  anticipated,  whereas  shipments  exceeded  produc- 

tion by  about  440  tons,  thus  reducing  stocks  to  about  66,600 
tons  at  the  smelters  on  December  31.  Stocks  at  the  eud  of 

the  year  were  about  4450  tons  less  than  at  the  beginning. 
AXTIMOXY 

The  market  is  quiet  and  easier,  with  wholesale  lots  for 

early  delivery  down  to  4.45c.,  New  York,  duty  paid.  Job- 
bing lots  range  from  4.65  to  4.85c.  per  pound. 

ALUMIXUM 

Outside  of  an  inquiry  for  200  tons,  this  market  is  quiet. 
The  leading  interest  quotes  wholesale  lots  for  early  delivery 
of  virgin  metal,  98  to  99%  pure,  at  19  to  19.10c.  f.o.b. 
plant;  but  the  same  grade  from  importers  Is  available  at 
17  to  18c.,  New  York,  duty  paid. 

ORES 

Tungsten:  Little  activity  pervades  this  market;  quota- 
tions are  nominally  unchanged  at  $2  per  unit  and  higher, 

depending  on  the  grade  and  other  conditions.  Chinese  ore 
is  the  cheapest. 

MoIylKlenuni:  The  market  Is  without  feature;  quotations 
are  nominally  unchanged  at  45  to  50c.  per  pound  of  MoS.. 
in  regular  concentrate. 

3Ianganese:  Stagnation  rules  so  far  as  new  demand  is  con- 
cerned; quotations  are  nominal  at  20  to  25c.  per  unit,  c.i.f. 

Atlantic  ports,  for  high-grade  foreign  ore. 
Clirome:  Stocks  are  evidently  adequate;  the  market  is 

devoid  of  activity,  with  quotations  nominal  at  $20  to  $28 
per  ton,  f.o.b.  Atlantic  ports. 

FERRO-ALLOYS 

Ferro-nianffanese:  Sales  are  confined  to  carload  lots  for 
early  delivery,  consumers  buying  only  lor  immediate  needs. 
Transactions  for  the  week  total  about  115  tons,  all  British, 
at  $58.35,  seaboard.  The  German  alloy  is  quoted  at  $54. 
seaboard,  and  sales  by  the  Carnegie  Steel  Co.  are  made  at 
$60,  Pittsburgh. 

Spiegelcisen:  Demand  has  again  fallen  off,  but  quotations 

are  unchanged  at  $26,  furnace,  for  the  20%  alloy.  Produc- 
tion is  at  a  standstill,  and  has  been  for  several  months. 

l<>rro-tung!?ten:  The  domestic  standard  alloy  is  quoted  at 

40  to  45c.  per  pound  of  contained  tungsten,  and  the  for- 
eign at  50c.,  duty  paid,  f.o.b.  Atlantic  ports. 

Perro-sillcon :  Sales  continue  of  carload  and  small  lots  at 

$55  to  $60  per  ton,  delivered,  consumers  purchasing  only 
for  immediate  needs.  Contracts  for  1922  delivery  are 
in  the  making,  and  developments  are  said  to  be  under  way. 

Perro-chronilum:  Dullness  continues,  with  quotations 
nominal  at  11  to  14c.  per  pound  of  contained  chromium, 
4  to  8%  carbon,  f.o.b.  plant. 
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INFORMATION    FURNISHED    BY    MANUFACTrKERS 
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A.\  IXGEXIOUS  RKVOLVIXG  SHOVEL  OPERATED  BY 
GASOLINE  ENGINE 

A  gasoline-operated  shovel  with  no  engines,  motors, 
shafts,  chains,  or  gears  on  the  boom,  and  yet  with  an  actual 
digging  power  greater  than  a  steam-shovel  of  the  same  size 
is  the  most  recent  innovation  in  the  manufacture  of  ex- 

cavating machinery.  The  making  of  such  a  shovel  has  re- 
cently been  announced  by  the  Bucyrus  Co.  of  South  Mil- 

waukee, Wisconsin. 

This  machine,  which  is  known  as  the  30-B  'gasoline- 

shovel',  marks  a  distinct  advance  in  the  design  of  excavating 

Its  unqualified  success,  therefore,  has  been  completely 
demonstrated  by  actual  test  in  the  field.  The  outstanding 
features  of  this  shovel  may  be  summarized  as  follows: 

It  is  far  simpler  than  a  steam-,  electric-,  or  other  types  of 
gasoline-shovels  and  has  fewer  parts  to  maintain  and  keep 
in  order. 

Its  digging  power  is  even  greater  than  that  of  a  steam- 
shovel  of  the  same  size. 

It  has  all  the  well  known  performance-characteristics  of  a 
steam-shovel,  even  to  the  shaking  of  the  dipper  to  relieve  it 
of  sticky  material. 

Bucynus  'Gasoline'  Shovel 

machinery.  For  more  than  10  years  Bucyrus  drag-line  ex- 
cavators have  been  operated  by  gasoline-engines,  but  the 

application  of  this  power  to  the  revolving  shovel  involved 
more  difficult  and  intricate  problems,  chief  among  these 
being  the  efficient  transmission  of  power  to  the  thrust  with- 

out excessive  complications  in  design,  and  the  obtaining  of 
digging  power  commensurate  with  that  of  a  steam-machine 
of  similar  size. 

Both  of  these  problems  have  been  satisfactorily  solved  in 
this  new  shovel.  Furthermore,  the  manufacturers  have  suc- 

ceeded in  obtaining  in  this  new  machine  the  digging  char- 
acteristics of  the  steam-shovel  with  its  quick  reversals,  its 

powerful  thrust  of  the  dipper,  and  its  dependability.  Before 
being  put  on  the  market,  this  shovel  was  used  for  a  period 
of  six  months  for  overcasting  and  loading  dump-cars  in 
sticky  clay,  for  grading  for  a  concrete  road  where  the  cut 
averaged  five  inches  in  old  macadam,  and  for  stripping  a 
stone  quarry  and  loading  trucks  in  a  stiff  hardpan  containing many  boulders. 

It  will  give  20%  greater  yardage  per  gallon  of  gasoline 
than  any  other  type  of  shovel  of  the  same  size  whose  power 
is  derived  from  a  gasoline-engine.  This  is  due  to  less  me- 

chanical losses  and  less  waste  energy. 

The  gasoline-engine  with  which  t.Jiis  shovel  is  equipped  is 
over  twice  as  heavy  and  rugged  as  the  usual  type  of  com- 

mercial gasoline-engine  sold  for  this  purpose.  It  was  de- 
signed especially  for  this  shovel  from  specifications  offered 

by  the  Bucyrus  engineers  and  consequently  it  is  suited  for 
the  exacting  requirements  of  this  unusually  severe  service. 

It  is  entirely  enclosed  and  thus  dust  proof,  a  feature  of 
much  importance  for  excavating  work. 

The  engine  is  a  four-cylinder  slow-speed  type,  and  will 
develop  55  hp.  at  a  speed  of  400  r.p.m. 

The  shovel  carries  a  one-yard  dipper. 
This  machine  may  be  equipped  as  a  drag-line  excavator,  a 

crane,  or  a  clam-shell  machine  with  simple  changes  which 
may  be  made  in  the  field. 

The  3  0-B  gasoline-shovel  fills  a  long-felt  want,  for  those 
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whose  work  Is  In  arid  reRlons  or  where  coal  is  scarce  and  ex- 

pensive, and  feed-water  of  poor  character. 

A  bulletin  has  recently  been  Issued  describing  and  illus- 

iratlns  this  machine  in  detail,  which  may  be  obtained  by 
writing  to  the  Bucyrus  Company. 

tration — the  most  notable  examples  ot  which  are  those  ot 
Albert  Durer. 

A  NEW  SIKT.AIXURGICAL  PUBLICATION 

The  General  Engineering  Co.,  consulting  engineers  with 

offices  In  Salt  Lake  City  and  in  New  York,  has  recently 

Issued  an  80-page  Illustrated  booklet  styled  'Metallurgical 

nulli'tin'.  According  to  the  introduction  "The  business  of 

the  company  Is  the  work  of  putting  mines  upon  an  eco- 

nomical producing  basis — the  examination  of  mines  to  de- 
termine those  factors  affecting  production;  sampling  the 

mine  for  ore-treatment;  analysis  and  testing  of  ores;  plan- 

ning for  economical  recovery  of  the  valuable  minerals;  de- 

sign of  metallurgical  plants  based  upon  the  results  of  metal- 
lurgical tests;  purchase  of  equipment;  erection  and  opera- 

tion of  plants;  sampling  and  sale  of  metallurgical  products; 
and  solution  of  such  engineering,  metallurgical,  and  eco- 

nomic problems  as  naturally  arise  in  these  connections.  In 
addition,  the  plant  and  staff  have  served  and  will  continue 

to  be  available  for  the  solution  of  similar  problems  in  in- 

dustrial work". 
The  first  part  of  the  book  deals  with  the  facilities  of  the 

General  Engineering  Co.  for  doing  the  work  summarized 
above.  The  second  part  is  devoted  to  tables  of  statistics  and 

sundry  valuable  data.  A  section  devoted  to  costs  ot  mill- 
ing Is  particularly  informing.  The  following  subjects  are 

included:  Cost  of  erection  of  plants;  Electric  data;  Steam 

plants;  Motors;  Pulp-densities;  Crushing  machinery;  Grind- 
ing machinery;  Screens;  Concentrating  tables;  Conveyors; 

Elevators;  Properties  of  minerals;  Flotation  equipment;  and 
sundry  miscellaneous  information.  The  book  is  unusual  and 

should  be  of  exceptional  value  to  metallurgists  and  mill- 
men. 

AI.nitK  H  Pl'MP  CO.  IS  DISTRIBUTING  A  NOVEL 
CALEXDAR 

The  Aldrich  Pump  Co.,  ot  Allentown,  Pennsylvania,  has 
Issued  Its  new  1922  calendar;  it  is  now  ready  tor  distribution 
to  those  who  will  write  for  it.  The  design  is  a  carefully 
planned  arrangement  of  colors  whereby  the  highest  possible 
luminosity  Is  secured  and  it  is  primarily  a  practical  calendar 
and  only  incidentally  an  advertisement.  This  new  Aldrich 
calendar  consists  of  13  sheets,  size  18  by  25  in.  The  front 
sheet  Is  a  reproduction  of  a  painting  in  which  the  artist 
presents  a  modern  version  of  the  shop-interior,  and  the 
assembling  of  an  Aldrich  quintuplex  pump.  By  this  version 
the  Inorganic  materials,  such  as  masses  of  iron  and  steel 
making  up  the  building  and  machine  parts,  are  given  life. 

Liberties  are  taken.  In  that  objects  are  so  arranged  as  to 
create  patterns  and  designs.  The  blue  haze  of  the  shops  is 
used  as  a  background  against  which  the  pump  masses,  in 
black,  are  placed  to  make  the  picture,  which  is  completed 
by  the  suggestions  of  windows  and  the  entering  light  and 
rooiilting  shadows.  The  12  monthly  sheets  are.  from  the 

'ta'  standpoint,  12  sclentlflc  arrangements  ot  the  six 
•  nt  colors  In  the  spectrum — red,  orange,  yellow,  green, 

bluf,  and  purple,  the  colors  which  form  the  logical  basis  tor 
Intelligent  color  calculations. 

Since  color  sensation  Is  the  result  ot  definite  light  vibra- 
tions. *ach  color  Is  therefore  said  to  correspond  with  a 

definite  musical  note  of  corresponding  vibrations.  This  sys- 
tein  of  color  arrangement  is  said  to  be  In  harmony  cor- 

responding to  musical  harmony.  The  calendar  proper,  or 
names  of  thr-  v<'ar.  months,  days,  and  the  dates,  are  always 
In  black,  giving  a  high  visibility.  On  each  sheet  there  is 
also  a  modern  black  and  white  cut  of  some  Aldrich  product. 
This  style  of  cut  Is  a  revival  of  the  earliest  form  of  lUus- 

WILLIAMSPORT  AVIRE-ROPE  AND  MODERN  METHODS 
OF  MANUFACTURE 

In  the  manufacture  ot  Williamsport  wire-rope  unusual 
precautions  are  taken  to  ensure  uniformity  and  quality  ot 
every  wire  entering  into  its  manufacture.  The  original 
steel  rods  are  made  from  special  furnaces  of  the  Jones  & 

Laughlin  Steel  Co.  Every  'hGat'  from  the  furnace  is  treated 
separately  and  the  rods  from  each  'heat'  are  shipped  to- 

gether in  bundles  and  kept  together  throughout  the  manu- 
facture down  to  the  finished  product.  As  a  result  every 

Williamsport  wire-rope  is  absolutely  uniform  as  to  com- 

position. 
To  maintain  uniform  strength  every  rod  and  wire  as 

drawn  is  tested  and  re-tested  during  the  course  of  manu- 
facture and  all  rods  and  wire  that  do  not  come  up  to  Wil- 

liamsport standards  are  rejected.  The  result  is  a  rope  that 
is  uniform  as  to  quality,  strength,  and  size  and  that  is  made 
up  to  the  standards  set  and  guaranteed  by  the  company. 
To  assure  the  consumer  as  to  exactly  what  he  is  getting  in 

Williamsport  wire-rope,  the  company  has  patented  a  'Telfax' 
tape  which  is  woven  into  the  hemp  centre  of  the  wire-rope. 
Both  the  color  ot  the  tape  and  the  statement  on  the  tape, 
neither  ot  which  can  be  tampered  with,  tell  the  consumer 

just  what  type  and  grade  ot  wire-rope  he  is  purchasing. 
The  Williamsport  Wire  Rope  Co.  has  recently  prepared  a 

booklet  entitled  'Modern  Wire  Rope",  which  is  ot  interest  to 
wire  users  of  rope  and  can  be  obtained  upon  request  by 
addressing  the  general  sales  offices  of  the  Williamsport  Wire 
Rope  Co.,  Peoples  Gas  Bdg.,  Chicago,  Illinois. 

COJIMERCIAL  PARAGRAPHS 

Electric-arc  welding  for  repair  and  reclamation,  general 
applications  of  arc-welding,  and  arc-welding  for  manufac- 

turing processes  are  well  described  and  illustrated  in  Leaf- 
let 1825,  just  published  by  the  We«tino:hoixse  Electric  & 

ManufiicturinK  Co.,  East  Pittsburgh,  Pennsylvania.  A  story 

is  told  ot  how  costs  are  reduced  by  the  use  of  arc-welding. 

Frank  Kieman  &  Co.,  advertising  agency.  135  Broadway. 

New  York,  has  opened  a  business-paper  department  under 
the  personal  direction  ot  Alfred  N.  Williams.  Mr.  Williams, 

formerly  of  the  Pairchild  publications,  and  with  an  experi- 
ence ot  17  years  in  trade-paper  and  advertising-agency 

work,  declares  that  this  department  will  accept  as  clients 
only  those  who  will  use,  as  their  basic  advertising,  the 
business  papers  in  their  respective  fields. 

The  Carroll  Chain  Co.,  ot  Columbus,  Ohio,  announces 
that  it  is  going  to  make  steam-shovel  loading  chains  espe- 

cially designed  to  meet  the  exacting  requirements  ot  open- 
cut  mining.  The  'Carroll'  weld  will  eliminate  the  expensive 
breakdowns  that  cause  the  annoying  shut-downs.  Although 
the  company  is  newly  organized  it  has  a  personnel  that  is 

thoroughly  experienced  in  all  phases  ot  chain  manufactur- 
ing. Daniel  Carroll,  president  and  general  manager,  has 

had  5  0  years  experience  in  the  business. 

The  Polton  Wat<>r  Whr*l  Co.,  of  San  Francisco  and  New 

York,  has  issued  Bulletin  No.  17,  'Pelton  Wator-Wheels 
(Impulse  Turbines)  and  Reaction  Turbines'.  The  bulletin 
describes  the  various  types  ot  hydraulic  equipment  manu- 

factured by  the  company,  and  discusses  their  application 

both  to  the  generation  ot  hydro-electric  power  and  to  the 
direct  operation  ot  many  different  kinds  of  machinery. 
Some  space  is  also  devoted  to  governors  and  to  pressure- 
regulating  devices.  The  bulletin  comprises  48  pages  and 
is  illustrated  by  a  number  of  drawings  and  photographs. 
Copies  may  be  obtained  upon  application  to  either  office  of 
the  company. 
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JUDGE  George  B.  Winston  of  Montana  deeided  re- 
cently that  when  N.  B.  Ringeliug,  of  Philipsliurg, 

paid  $2000  to  E.  A.  Hannah  for  sundry  unpatented  min- 
ing claims  they  reverted  to  the  Government  because  Mr. 

Ringeling  was  a  U.  S.  Deputy  Mineral  Surveyor  at  the 

time  of  the  pui-chase.  The  decision  is  interesting  and 
will  be  noted  by  other  surveyors  of  the  same  status. 

A  MONG  our  recent  subscribers  is  the  Superintendent 

■^^  of  the  Mineral  Survey  of  the  State  of  Ka.shmir.  that 
beautiful  valley  in  the  heart  of  the  mountain-land  lying 

between  India  and  Afghanistan.  The  money-ordei'  sent 
by  him  was  based  on  the  rate  of  excliange  ruling  at  the 
date  of  remittance,  and  when  it  arrived  the  exchange  had 
dropped  so  much  that  there  was  a  deficit  of  $1.65  on  the 
$6  subscription.  This  was  corrected  as  soon  as  letters 
had  passed  to  and  fro,  across  a  distance  ecjual  to  more 

than  half  the  earth's  circumference. 

T^HE  last  batch  of  pamphlets  from  the  Institute  is  de- 

■*■  voted  to  the  following  subjects:  'Time  to  Pay  Out 

as  a  Basis  for  Valuation  of  Oil  Properties',  'Effect  of 
Time  in  Reheating  Quenched  Medium-Carbon  Steel  Be- 

low the  Critical  Range'.  'New  Features  in  Structural 

Geology  of  the  Anthracite  Basins',  'Malleableizing  of 
White  Cast  Iron',  'Storage-Battery  Locomotive  as  Ap- 

plied to  Mine  Haulage',  'Acid  Open-Heartli  Process  for 
Manufacture  of  Gun  Steels  and  Fine  Steels',  and  'Sub- 

surface Conditions  on  Portion  of  Arches  Fork  Anti- 

cline'. Shade  of  Dr.  Raymond!  What  titles — have  a 
heart  for  the  indexer,  Mr.  Secretary — and  what  a  thrill- 

ing lot  of  stufif  for  Western  engineers !  Only  one  of  these 
papers  would  appeal  to  members  of  the  Institute  in  Den- 

ver, Spokane,  Salt  Lake  City,  or  San  Francisco. 

TN  the  'Boston  News  Bureau'  we  note  a  paragrapli  tell- 
■*■  ing  how  the  Utah  Copper  mine  was  discovered  and 
correcting  a  yarn  to  the  effect  that  Mr.  Spencer  Penrose 

was  the  discoverer.  The  'Bureau'  uses  the  information 

given  in  our  articles  on  'The  Utah  Copper  Enterpris(>" 
and  therefore,  of  course,  is  correct  in  its  statements  nn 
this  matter.  Mr.  Spencer  Penrose  was  only  one  of  the 
promoters;  his  brother,  Mr.  Richard  A.  F.  Penrose,  how- 

ever, was  more  than  that,  because  he  is  a  mining  geologist 
of  the  first  rank,  so  that  his  favorable  professional  opinion 
of  the  property  aided  the  purcha.se  from  Colonel  Wall. 

The  man  that  'discovered'  the  Utah  Copper  was  the  man 
that  had  the  constructive  imagination  to  see  how  it  could 

be  made  a  profitable  enterprise,  and  that  man  was  Mr. 
Daniel  C.  Jackling. 

pwPPOSITION  to  the  publication  of  almanacs  by  the 
^-^  Government,  including  the  Miners  almanac  for  1922 
recently  issued  by  the  U.  S.  Bureau  of  Mines  and  the 
Public  Health  Service,  was  made  by  Representative 

Johnson  of  the  Congi-essional  Printing  Commission, 
which  is  endeavoring  to  curtail  Government  publications. 

Mr.  Johnson  said  that  whereas  the  Bureau  of  Mines  al- 

manac was  worth  something,  he  did  not  think  the  Gov- 

ernment should  go  into  the  almanac  business,  "especially 
when  some  of  the  almanacs  gave  the  birthdays  of  Cabinet 

officials".  He  said  that  the  Minere  almanac  was  pub- 
lished before  the  Committee  on  Printing  knew  about  it. 

This  suggests  forcibly  how  the  taxpayei-s'  money  is 
wasted  at  Washington.  We  need  a  few  more  conserva- 

tive Congressmen  like  Mr.  Johnson. 

SOME  of  our  Canadian  friends  claim  that  the  Hol- 
linger  mine  is  the  biggest  gold-producer  in  the  world, 

that  is,  that  its  output  of  gold  is  the  largest.  The  most 

recent  figure  for  the  HoUinger's  output  in  1921  is 
$9,000,000.  According  to  the  latest  annual  report  of  the 

New  Modderfontein.  in  South  Africa,  that  mine  pro- 

duced 527,477  ounces  of  gold,  which,  at  $20.67  and  dis- 
regarding the  so-called  premium,  makes  a  total  of  $10.- 

900,000.  Comparison  has  been  made  with  the  Crown 

Mines,  also  in  South  Africa,  but  that  enterprise  is  a  con- 
solidation of  several  companies.  It  is  fairer  to  restrict 

comparisons  to  individual  mines.  Apparently  our  Ca- 

nadian friends  are  not  far  wrong,  for  the  HoUinger's 
operations  are  expanding  and  it  is  probable  that  during 
the  current  year  it  will  win  the  first  place.  We  hope  it may. 

r  N  our  issue  of  July  23  we  outlined  conditions  in  the 

-■■  U.  S.  Patent  Office  at  Washington,  giving  space  to  ;m 
rrticlo  that  emphasized  the  need  for  immediate  action. 

On  January  12  what  is  known  as  the  Laniiiert  Patent 
Bill  passed  the  House  of  Representatives  by  a  vote  of 

198  to  36;  the  measure  is  now  liefore  the  Senate  Com- 
mittee on  Patents.  Opposition  in  the  House  was  con- 

fined to  a  small  minority,  who  object,  ap]iarently,  to  any 
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.•.\|M-ii.litiuv  on  Jiiiy  ao'ouiit.  Tlu'ir  atlitiule  in  this  caso, 

howi-v.-r.  prcivi-d  to  l>e  more  tlian  inconsistent,  for  if  the 

Lanipert  Bill  h(>  pass«^d,  the  additional  cost  of  operatin-r 

the  Patent  Office,  on  aeeouut  of  enlarged  staff  aiid  higher 

.inoluments,  is  to  be  met  by  an  increase  in  the  fees  to  be 

paid  by  those  applying  for  patents.  Almost  all  the 

work  in  this  connection  is  done  when  tlie  application  is 

made,  the  initial  fee  for  which  is  $15.  Under  the  pro- 

visions of  the  propos<>d  law  the  first  fee  will  be  $20,  and 

it  is  e.\pe<'ted  that  this  will  result  in  an  adilitional  in- 
come amounting  to  alwut  $500,000  per  annum.  Tlie 

sponsor  of  the  mea.sure  recently  pointed  out  that  the  in- 
crease in  work  in  the  Office  during  recent  years  has  over- 

whelmed the  staff.  At  the  present  time  there  are  over 

.')9,0(K)  patent  applications  and  about  6000  trade-mark 
applications  awaiting  examination  and  decision;  as  the 
result  of  wholesale  resignations  more  than  half  the  force 

consists  of  untrained  men.  We  trust  that  the  bill  re- 

ceives the  speedy  support  of  the  Senate.  The  reorgani- 
zation of  the  Patent  Office  is  long  overdue. 

CALIFORNIANS  residing  in  the  tropical  climate  of 
Huston  and  New  York  will  be  interested  to  hear 

about  our  snowstorm  on  Sunday  last.  In  Berkeley  the 

snow  lay  three  inches  thick  on  vacant  lots,  and  on  the 

near-liy  hills  it  was  as  much  as  tive  inches  thick.  To 
many  of  the  children  and  to  a  few  adults  the  snow  was 

something  entirely  new ;  they  indulged  joyfully  in  snow- 

balling and  in  making  snow-men;  they  loaded  the  hoods 

and  running-boards  of  their  automobiles  with  snow,  and 

even  piled  it  on  top  of  the  cars.  To  the  mining  en- 

gineer who  has  fought  his  way  by  aid  of  snow-shoes  over 
the  wliite  wastes  of  winter,  this  exuberance  was  amusing. 

"Snow,  beautiful  snow"  may  he  poetic  to  some;  it  leaves 
us  cold.  The  heaviest  snowfall  of  which  we  have  ex- 

perience was  in  eastern  Oregon,  in  the  Eagle  moun- 

tains, near  Cornucopia.  There  we  remember  an  aggre- 

gate of  46  feet  during  one  sea.son  and  a  maxiuuun  thick- 
ness of  18  feet  on  the  flat  at  one  time. 

A  I'OSTCARD  from  Vancouver,  signed  by  our  good 
■'■  friends Messre.  Nicholas  Thompson  and  H.  Mortimer- 
Laudj,  has  reached  us.  These  worthy  gentlemen,  in  their 

respective  capacities  as  chairman  and  secretary  of  the 

British  Columbia  division  of  the  Canadian  Institute, 

solicit  our  vote  in  behalf  of  Jlr.  W.  R.  Wilson,  of  Fernie, 
for  tile  jiresidency  of  the  Institute.  We  know  ilr.  Wil- 

son, 80  that  the  idea  wins  an  instantly  hospitable  recep- 

tion in  our  subcon.scious  mind.  The  postcard  says  that 
the  presidency  has  not  been  held  by  a  British  Columbian 

member  since  1907  "notwithstanding  the  fact  that  nearly 
a  quarter  of  the  totAl  membership  of  the  Institute  is  in 

Briti.sh  Columbia".  On  the  basis  of  time  representation 
the  presidency  ought  tu  fall  to  a  Pacific-Coaster  once  in 

ever>-  four  years.  The  i)rotestants  say  further  that  "the 
In.ititute  is  c^^si-nliaily  a  national  body  and  to  igiKjre  the 
rights  of  reprt scntation  of  any  one  section  for  no  better 

n'Bsoii  than  its  di.stoncc  from  headquarters  is  incompati- 

ble with  the  national  principle".    So  it  i.s.    Go  to  it,  gen- 

llcnu'ii!  The  ilislanru  I'roiii  licail(|iiaiti'i-s  dors  not  meas- 
ure the  di.stanee  from  the  places  of  actual  mining;  on  the 

contrary,  British  Columbian  membcis,  as  we  happen  to 

know,  represent  the  type  of  men  that  are  the  very  back- 
bone of  the  Institute.  The  idea  that  the  West,  especially 

the  Pacific  Coast,  is  on  the  fringe  of  creation  is  a  belated 

fallacj'.  Here  ends  the  path  of  empire;  we  fellows  who 
like  Balboa  look  across  the  Pacific  seas  constitute  no 

'branches'  of  a  trunk  on  the  Atlantic  seaboard;  we  are 
co-partnei-s  in  the  finu  and  brook  no  patronage,  but 
insist  on  our  rights!  Let  Montreal  and  New  York  sit 

up  and  take  notice! 

TTAND-LABOR  has  been  considered  essential  in  manj' 

-*■-*-  important  operations,  but  the  introduction  of  ma- 

chines for  special  work  is  proof  that  human  energy  is 
often  wasted  on  tedious  and  mechanical  tasks.  The 

polishing  of  diamonds  is  said  to  have  commenced  during 

the  14th  century  in  Holland;  from  there  the  industry 

migrated  to  England,  then  back  to  Holland.  After  the 

Great  War,  work  of  this  kind  was  again  started  in  Eng- 

land, to  provide  occupation  for  ex-service  men.  The  pro- 
cedure adopted  to  cut  and  polish  a  diamond  underwent 

little  change  throughout  many  centuries ;  the  diamond  is 

cut  with  wire,  to  which  diamond  dust  has  been  made  to 
adhere.  The  workers  are  classed  in  three  groups:  the 

'turners',  who  set  the  stone  in  the  lead ;  the  'cuttere' ;  and 

the  'brillianders',  who  cut  the  8-star  and  16-star  facets 

above  the  'girdle'  and  the  16-star  facets  below  it.  Great 

skill  is  required.  A  cutter  can  operate  four  'tongs'  at 
one  time,  but  the  'brilliander'  must  confine  his  attention 
to  only  one  stone,  for  fear  of  wastage.  The  workers 

acquire  a  marvelous  knack;  and  their  aptitude  for  the 
task  is  handed  down  from  generation  to  generation.  It 

is  probable,  however,  that  such  workers  may  now  be 

able  to  divert  their  energies  to  something  less  mechanical, 

for  Mr.  S.  Schenken,  of  New  York,  has  devised  a  machine 

that  is  likely  to  revolutionize  the  diamond-cutting  in- 
dustry. If  the  claims  of  the  inventor  are  realized  there 

will  be  no  need  for  the  'turners'.  The  diamond  is  set 
and  fastened  in  the  usual  way,  after  which  the  polishing 

operations  are  entirely  automatic.  Not  only  will  an 

economy  of  human  effort  result,  but  there  is  no  danger 

of  over-cutting  and  waste,  for  the  grinding  is  stopped  by 

automatic  control  as  soon  as  the  correct  depth  of  cut  has 

been  made.  One  operator  can  attend  to  about  ten  stones, 

thus  indicating  a  saving  of  labor  that  must  inevitably 

presage  the  disappearance  of  an  occupation  that  has  pro- 
vided employment  for  a  large  number  of  men. 

'T'lIE  first  contribution  to  'Discussion'  this  week  is  a 
■■-  letter  from  Mr.  Morton  Welibcr  in  which  he  replies 

to  sundry  comments  and  criticisms  upon  his  article  on 

the  valuation  of  partly  exhausted  mines.  This  reply  of 
his  is  courteous  and  useful.  In  regard  to  the  effects  of 

erosion  in  enriching  or  impoveri.sliing  ore  deposits  as 

man  now  finds  them,  it  is  well  to  remind  both  Professor 

Roberts  and  Mr.  Webber  that  Mr.  H.  V.  Winchell  dis- 

cussed this  phase  of  the  subject  15  years  ago,  ajid  they 
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will  Hiid  iiiaiiy  suggrstivi;  i-cuiarks  in  ,Mr.  Wim-lirli  "s 
article — a  eomnieneemeut  address  delivered  at  the  Jlon- 

taiia  School  of  Mines — as  printed  in  our  issue  of  July  I.'}, 
1907.  From  that  address  we  quote  two  remarks:  "Where 
erosion  is  more  rapid  than  oxidation  the  unoxidized 

suljihides  will  lie  found  in  the  roi-ks  and  veins  at  the  sur- 
face of  the  ground  and  iu  the  sand  rolling  down  the 

beds  of  torrential  streams  as  in  Alaska,  while  if  oxida- 

tion precedes  erosion,  the  uppermost  zone  of  a  sulphide 
ore  deposit  will  be  oxidized  and  leached  of  its  base 

minerals,  as  is  the  case  here  in  Butte".  Further  on,  he 
says:  "Oxidation,  which  is  but  another  name  for  com- 

bustion, is  greatly  accelerated  or  retarded  by  slight 

changes  in  temperature.  Sulphides  that  remain  im- 
mersed for  centuries  in  water  under  a  glacier  in  Alaska 

would  be  completely  oxidized  in  a  few  years  [if]  exposed 
to  the  heat  of  the  sun  on  a  southern  slope  in  Colorado  or 

California".  To  this  we  venture  to  add  the  suggestion 
of  a  comparison  between  the  Kennecott  copper  deposits 
and  those  of  Bisbee,  as  they  appeared  at  the  surface 
and  in  the  upper  workings  of  the  mines.  In  publishing 

Mr.  L.  0.  Howard's  letter  in  our  issue  of  October  22,  we 
omitted  the  sketch  that  he  sent  to  explain  his  discussion 
of  Case  B,  originally  used  by  Mr.  Webber  to  illustrate 

his  own  argument.  W^e  have  inserted  Professor  How- 
ard's sketch  on  page  153  of  this  issue.  The  question  of 

the  dividend  that  a  base-metal  mine  should  pay,  that  is. 
its  earning  capacity  with  reference  to  the  capital  it  has 
consumed,  is  an  important  one.  We  regret  that  Mr. 

Webber's  remarks  on  this  point  have  elicited  so  little 
comment.  He  calls  for  a  return  ranging  from  15  to  30%, 

and  dependent  upon  the  ratio  of  production  to  capitali- 
zation. His  suggestion  of  using  the  average  metal  price 

as  a  datum  line  and  a.sking  for  a  7%  return  on  the  sales 

at  that  price  is  novel  and  well  worthy  of  further  con- 
sideration. All  these  are  matters  of  the  utmost  prac- 

tical importance,  for  they  lie  at  the  foundation  of  the 
mining  business. 

TF  the  railroad  companies  will  establish  freight -rates 

■'-  on  ore  approximately  equal  to  those  existing  before 
the  War  the  tonnage  of  ore  hauled  monthly  by  the  West- 

ern railways  will  increase  within  90  days  fully  60%  over 
the  average  of  the  twelve  months  of  1921,  according  to 
Mr.  W.  H.  Prickett,  who  as  representative  of  the  Gov- 

ernors of  seven  Western  mining  States  addressed  the  In- 

terstate Commerce  Commission  at  W^ashington  during 
the  hearing  on  the  readjustment  of  rates  on  ores  and 
metals.  Using  the  mining  industry  of  Utah  as  an  ex- 

ample, Mr.  Prickett  showed  that  60-40  cars  of  ore  were 
shipped  to  the  smelters  in  1919  under  the  scale  of  rates 

now  in  effect,  and  that  the  resulting  revenue  to  the  rail- 
roads was  $123.39  per  car  for  an  average  haul  of  76 

miles,  which  was  equivalent  to  34  mills  per  ton-mile.  He 
argiied  that  this  could  be  diminished  25%  and  still  leave 
a  reasonable  profit ;  and  that,  at  the  same  time,  many  of 
the  idle  mines  could  be  worked  profitably  as  a  result  of 

the  revision.  A  reduction  to  pre-war  rates  would  mean 
an  average  saving  of  47  cents  per  ton  on  the  haulage 
from  the  mine  to  the  smelter;  a  reduction  of  $1.50  per 

tun  III!  till'  i-;ite  for  lea<l  bulliiiii  sliipiied  to  New  York 
would  amount  to  25  cents  per  ton  of  5%  oi-e;  and  the  re- 

duction in  wages  has  cut  25  cents  per  ton  from  the  cost 
of  production.  Lead  ore  from  Utah  mines  averages  about 
100  pounds  per  ton,  according  to  the  figures  given,  so 
that  the  readju.stment  of  rates  would  make  the  saving 
in  the  cost  of  delivering  lead  to  the  refinery  about  one 

cent  per  pound.  This  would  be  sufiScient  to  cause  de- 
cided increase  in  the  production  from  the  mines.  The 

problem  of  fixing  freight-rates  is  complicated  by  a  score 
of  factors  that  the  layman  does  not  understand,  one  of 
which  is  the  complex  differentials  that  cannot  be  ignored. 

It  was  an  easy  matter  for  the  Commission  to  order  arbi- 
trary increases,  but  it  is  not  so  easy  to  unravel  the  tangle 

that  resulted.  One  thing  is  certain,  the  railroads  need 

traffic  and  they  will  necessarily  take  steps  to  stimulate  it. 
A  district  in  which  the  mines  are  idle  means  a-  greater 
loss  to  the  railroad  than  the  loss  of  the  revenue  from 

hauling  ore;  it  means  loss  of  a  dozen  other  kinds  of 

traffic.  If  the  ore  can  be  moved  without  an  actual  operat- 
ing loss  it  will,  speaking  generally,  pay  the  railroads  to 

haul  it,  even  if  to  do  so  they  have  to  fix  a  rate  abnormally 

low.  There  is,  however,  the  deterrent  of  the  certain  diffi- 
culty of  re-establishing  a  higher  though  still  justifiable 

rate  when  the  mining  companies  become  more  prosper- 

ous. W^e  are  convinced  that  freight-rates  on  mine-prod- 
ucts are  disproportionately  high  and  that  they  must  come 

down.  The  sooner  they  are  decreased  the  better  for  mine- 
owners  and  railroads  alike. 

Cold-Water  Thawing  in  the  North 
Ice  is  the  ciiief  obstacle  to  the  successful  exploitation 

of  the  gold-bearing  gravel  of  Alaska  and  the  Yukon. 

At  fir.st,  during  the  riisli  of  1898  and  for  some  time  after- 
ward, the  miners  in  the  North  used  wood-fires  to  thaw 

the  ground  for  the  purpose  of  facilitating  the  sinking  of 
shafts  to  bedrock.  Clarence  J.  Berry  noticed  that  the 

escape  of  steam  from  the  exhaust  of  his  engine  had 
thawed  a  hole  in  the  frozen  mud.  The  accidental  obser- 

vation of  this  result  sufficed  to  give  him  the  idea  of 

applying  steam  through  a  pipe.  Thus  the  'steam-point' 
was  invented.  It  was  supposed  to  be  the  last  word  in 
Arctic  mining  methods,  although  it  was  expensive;  but 

five  years  ago,  during  the  season  of  1917,  John  H.  Miles, 
while  making  experiments  on  the  Third  Beach,  near 

Nome,  found  that  cold  water  was  more  effective  than 
steam.  He  tried  super-heated  steam,  saturated  steam, 
warm  water,  and  lastly  cold  water,  as  described  in  our 
issue  of  March  3,  1920,  in  an  article  prepared  by  Mr. 

"Walter  S.  Wrecks,  who  took  the  ti'ouble  to  analyze  the 
results,  which  showed  that  of  the  total  heat  applied  the 
following  proportions  were  effective  in  doing  the  useful 

work  of  thawing:  super-heated  steam  4%,  saturated 
steam  6%,  hot  water  12%,  and  cold  water  57%.  The 

temperature  of  the  cold  water  was  52''F.  The  data  given 
in  this  article  show  that  the  relative  thawing  efficiency 

was  0.69  cubic  yard  per  hour  for  the  super-heated  steam, 
and  then  0.84,  1.2,  and  2.6.  respectively,  the  last  being 

the  number  of  cubic  yards  thawi'd  per  hour  by  the  pipe 
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that  luliiiittfd  till"  i-tilil  walcr.  Tliis  discovfry  was  lu-i- 
uKKhI  lis  most  iiiiportaiit  beciuise  it  proniisiHl  to  ichUkc 

i-oiisiilfrul>ly  tUf  i-ost  of  thawing  and  therefore  the  cost 

of  niinint;  in  the  Aretie  region,  that  is,  wlierever  Ghieial 

eonditions  linger.  Now  eomes  a  furtiier  advance  in  the 

tii'hnique  of  the  sid)j<H't.  In  this  issue  we  puiilish  an 

artiide  hy  Mr.  Ivhvard  K.  Pearee  deseriliin^  tiie  thawin" 

of  frozen  grave!  hy  nieaiis  of  tlie  downward  seejiaLte  of 
surface-water  through  the  thawed  ground  around  a  shaft 

to  heih-ock  and  the  sul)se(|uent  pumping  of  that  water,  so 

as  to  promote  tiie  circulation.  Mr.  I'earce  made  his  ex- 
periments during  1918  and  1919  at  Candle,  200  miles 

north  of  Nome,  on  the  Arctic  sloi>e  of  Seward  peninsula. 

He  luid  heen  manager  and  a.ssayer  for  the  iliuers  and 

Merchants  Bank  at  that  remote  mining  centre  before  he 

joini*<l  Mr.  Iver  Johnson,  of  Fairlianks.  in  starting  a 

dredging  enterprise  on  Candle  ci'cck  in  1912.  Tliis  is  the 

'farthest  north'  for  dredging.  After  his  first  experiments 
with  tiie  use  of  a  flow  of  cold  water  through  a  i)ipe,  the 

first  question  was  the  amount  of  pressure  needed  tn  force 

the  water  into  the  gravel  liy  means  of  the  iiumji.  lie 

found  that  a  pressure  of  25  ])ounds  at  the  '])oints'  was 
satisfactory.  Above  this  amount  he  found  that  he  had  to 

raise  double  the  amount  of  water  twice  the  height  in 

order  to  make  a  gain  of  oidy  12';;  in  the  yardage  thawed. 
lie  started  by  spacing  his  points  five  feet  between  cen- 

tres, but  later  he  found  it  better  to  use  intervals  of  10 

feet  and  allow  more  time  for  the  thawing.  The  points 

were  left  in  place  for  72  hours  after  reaching  the  l)ed- 

roek.  The  average  temperature  of  the  entering  water 

was  55^F.  and  the  average  temperature  of  the  water 

returning  from  the  points  was  35°.  He  left  frozen  col- 
lars between  all  points,  having  ascertained  that  such 

remnants  would  become  thawed  in  due  course  by  a 

benevolent  assimilation.  During  this  series  of  experi- 

ments with  the  ordinary  'points'  he  developed  the  method 
described  in  the  article,  to  wliich  we  take  ph>asuro  in 
referriiiL'  tlic  reader. 

International  Disposition  of  Minerals 

On  many  occasions  during  recent  years  it  has  been 
evident  that  laws  and  agreements  would  be  needed  to 
prevent  friction  and  conflict  over  the  exploitation  and 
disposition  of  the  mineral  resources  of  the  world.  A 
committee  to  study  the  subject  was  apiminted  last  year 
by  the  Mining  and  Metallurgical  Society  of  America,  con- 

sisting of  Messrs.  C.  K.  Leith.  H.  Foster  Bain,  S.  H.  Ball, 
Van.  H.  Manning.  George  Otis  Smith.  A.  C.  Veatch,  IT. 

V.  ■\VinchclI.  and  Pope  Yeatnum.  These  gentlemen  have now  submitted  a  report  in  the  form  of  a  recital  of  what 
they  term  elemental  considerations.  The  question  is 
within  the  domain  of  international  politics;  tlie  imiuirv 
wiLS  made  in  the  interests  of  the  conservation  and  the 
eRleient  use  of  the  world's  minerals,  wherever  found,  and 
to  prevent  op  minimize  international  difficidties  arising 
from  their  discovery,  development,  transport,  and  mar- 
keting. 

Mineral  resources  are  wasting  assets  that  are  fixed  geo- 
graphically by  nature;  change  in  tliis  distribution  is  not 

within  iiur  |Hiwrr.  S(mie  minerals  are  so  widely  distrili- 
uted  that  nearly  all  countries  have  ade(|uate  supplies 
within  tiieii-  own  liniindaries  or  near  at  liaml ;  others  oc- 

cur in  such  manner  that  in  some  parts  of  the  world  there 

is  a  large  surjjlus,  elsewhere  a  deficiency.  No  country  is 
self-sutificing  in  regard  to  supplies  or  markets  for  all 
mineral  commodities;  certain  minerals  are  available  in  ex- 

cess for  cxjiort.  whereas  others  are  deficient  in  quantity, 
and  must  lie  imported  either  in  crude  or  manufactured 

form.  The  international  exchange  of  minerals  cannot  be 

avoided  if  all  countries  are  to  be  sup|)lied  with  what  they 

need;  such  movement  may  be  aided  or  hindered  by 

bonuses,  [jreferential  duties,  tariffs,  or  emi)argoes.  Tiiese 

mea.sures  may  be  desirable  locally  or  temporarily;  but  it 

is  the  Committee's  belief  that  measures  of  this  kind, 
aimed  as  they  are  at  the  ultimate  closure  or  divi-rsion  of 
the  main  international  channels  determined  by  nature, 

are  doomed  to  failure;  the  efifort  to  apply  them  will  in- 

volve needless  readjustments;  friction,  international  and 

domestic,  will  i-esult.  When,  for  instance,  it  is  proposed 

b.v  tarifi'  to  foster  an  infant  mineral  industry,  the  geo- 
logic facts  should  be  faced,  to  make  sure  that  siich  a 

course  is  i)raeticable ;  otherwise  much  energy  and  capital 

may  be  wasted  in  attempting  to  develop  deposits  in  dis- 
tricts where  the  minerals  are  not  present  in  sufficient 

abundance  to  justify  exploitation.  Resources  of  this  kind 

cannot  be  created  by  legislation.  It  would  l>e  futile  to 

attempt  to  make  each  State  in  the  Union  self-supporting 
in  regard  to  all  minerals ;  it  is  equally  impossible  to  make 

a  country  independent  of  all  others.  Specialization  of 

effort  on  particular  minerals  in  particular  localities 
seems  essential  to  the  conservation  of  liuiuan  energy  and 
to  the  most  efficient  utilization  of  natural  resources.  For 

example,  if  the  distribution  of  raw  material  is  such  that 
the  United  States  can  specialize  in  the  production  and 

export  of  copper  and  iron  and  steel,  and  can  do  this  efifi- 
cieutly,  it  seems  undesirable  that  any  considerable 

amount  of  effort  should  be  devoted  to  the  development 

of  the  inadequate  deposits  of  tin  and  nickel;  for  other 
countries  can  produce  these  metals  more  efficiently. 

Some  minerals  are  so  distributed  that  the  need  for  im- 

port or  export  is  not  apparent;  in  such  cases  there  may 

be  reasons,  other  than  of  necessity,  for  aiding  or  restrict- 
ing such  a  movement. 

In  the  interest  of  reduction  of  bulk  as  well  as  of  effi- 

ciency of  trans])ortation  it  is  the  ojiinion  of  the  Com- 

mittee that  the  concentration  and  refining  and  fabrica- 
tion of  minerals  near  the  sources  of  their  .supply  shoidd 

be  encouraged,  if  ])ossililc.  Countries  fortunate  enough 

to  |)ossess  large  supplies  of  a  mineral  that  is  sparsely  dis- 
tributed elsewhere  are  entitled  to  the  advantages  that 

may  accrue  from  the  conversion  of  raw  materials  and 

from  fabrication,  unless  local  conditions  make  this  possi- 

ble only  at  excessive  cost.  Coal  is  the  principal  energ>'- 
resourc(>  available  for  this  work;  and  exiierience  has 

shown  that  many  minerals  can  be  utiliztnl  v.ith  greater 

efficiency  near  coal  mines  than  at  their  own  sources. 
With  this  consideration  in  mind  the  Committee  does  not 

favor  the  application  of  government  measures  to  aid  or 

restrict  an  attempt  to  establish  a  local  smelting  or  fabri- 
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eating  industry  in  a  distrii-t  where  the  supplies  of  raw 
materials  {including:  eoal)   are  such  that  the  cost  is  ex- 

cessive and  the  efficiency  is  low  as  compared  with  those 

in  more  favored  localities.  Shipping  conditions  are  some- 

times such  that  it  is  a  cheap  and  efficient  plan  to  trans- 

port crude  ores  in  order  to  secure  proper  combination 

cargoes  and  to  balance  local  imports  and  exports.     It  is 

maintained  that  the  continuous  exploration  ajad  develop- 

ment of  mineral  resources  are  necessary  to  replenisli  ore- 
reserves  that  have  been  depleted  by  production.     The 

present  century  has  witnessed  the  maximum  consump- 
tion to  date  of  minerals;  in  the  United  States  the  per 

-a pita  consumi)tion  has  multiplied  ten  times  in  f(n-ty 
ars.    The  problem  of  replenishment  is  not  an  incidental 

lie.  but  is  of  basic  importance  to  the  prosperity  of  the 

expansive  mineral  industry  that  can  be  foreseen  as  a  re- 
sult of  further  growth.     Any  restrictions,  national  or 

international,  that  interfere  with  the  necessaiy  seai'ching 
of  the  earth  are  undesirable  in  principle.     The  necessity 

and  the  economic  justification,  during  exploration,  par- 

ticularly in  the  case  of  oil,  of  the  securing  of  rights  cover- 
ing large  areas,  in  order  to  induce  and  to  warrant  the 

expenditures  necessary  for  careful  exploratory  work  in 

new  regions,  is  recognized.     In  those  instances  in  which 

such  concessions  are  safeguarded  by  the  stipulation  that 

within  a  limited  period  of,  say,  three  to  five  years  the 

holder  must  select  for  retention  a  small  part  of  the  orig- 
inal exploration  area,  the  result  is  development  without 

exclusion.    Exclusive  concessions  on  large  areas  without 

such  a  reduction  factor  are  unsound  economically.    It  is 

believed  that  the  aid  and  supervision  of  governments  may 

be  desirable  in  connection  with  exploratory  work,  if  such 

intervention  does  not  destroy  the  opportunity  for  private 

effort ;  but  government  agencies  cannot  replace  private 

initiative  other  than  at  the  expense  of  that  elasticity  and 

variety  of  attack  that  is  essential  to  the  adequate  solution 

of  the  complex  prol)lems  of  mineral  discovery  and  de- 

velopment.    Equal  opportunity  and  the  open  door — na- 

tional and  international — is  insisted  upon ;  these  are  con- 
sidered as  implyitig.   among  other  things,  that,   except 

under  a  condition  of  national  crisis,  there  shall  be  no  re- 

striction on  the  issuance  of  mining  licenses  and  conces- 

sions t-o  foreignei-s  or  on  the  ti-ansfer  of  concessions  to 
thetu ;  and  that  there  shall  be  no  restriction  as  a  result  of 

the  nationality  of  the  shareholders  or  managers  or  di- 

rectors in   companies   owning   mining   and   exploratory 

rights  and  concessions,  allowing  thereby  the  free  pur- 

chase and  acquisition  l)y  indiviihials  of  any  nationality. 
The  right  of  nations  to  control  their  own  resources  in 

times  of  war  is  recognized,  of  course,  as  paramount ;  and 

there  may  be  local  or  special  cii'cumstances  that  miiiht 
make  such  control  desiral>le  in  times  of  peace.     For  the 

most  part,  however,  all  large  mineral  ojierations  are  car- 

ried on  by" incorporated  companies;  the  company  beinsr 
under  the  protection  of  the  State,  tlie  latter  may  and 

usually  does  define  its  riglits  and   powers,  and  in  tliis 
manner  protecfs  its  own  interests. 

In  those  cases  in  which  liackward  countries  possess  im- 

portant mineral  supplies  needed  liy  tlie  wcirhl.  the  Com- 

mittee  can  see  no  esc;ii)e  from  the  conclusion  that  (lemaml 

will  make  itself  felt  as  a  result  of  political  pressure  from 

without.  Then  a  .ioint  action  by  governments  to  secure 

equal  opportunities  for  all  nationals  is  favored.  If  cir- 

cumstances require  that  pressure  be  brought  by  one  gov- 
ernment, the  end  to  be  .sought  should  be  the  development 

of  the  territory,  not  only  for  the  benefit  of  the  govern- 

ment bringing  the  pressure,  but  for  all  nationals.  Dis- 

regard of  this  principle  has  been  the  cause  of  much  fric- 
tion. The  government  of  the  United  States  is  urged  to 

maintain  a  close  touch  with  American  activities  in  for- 

eign mineral  regions.  This  might  be  accomplished  by 

appointing  mineral  specialists  as  diplomatic  attaches  or 

as  consular  agents  or  as  agents  of  the  Department  of 

Commerce  in  countries  where  raw  minerals  play  a  part 

in  international  relations.  More  sy.stematic  reports 

should  be  sent  to  the  home  government,  and  more  atten- 

tion should  be  paid  by  the  home  government  to  the  in- 
terpretation and  the  correlation  of  these  reports,  in  order 

to  determine  which  of  our  foreign  activities  in  minerals 

are  essential  to  the  national  welfare,  to  ascertain  the 

force  and  practical  application  of  the  mining  laws  of 

such  countries,  and  to  advise  and  to  protect  American 

companies  operating  abroad.  Such  information  should 

be  at  the  disposal  of  all  citizens  interested  in  mining  de- 

velopment. Intelligent  co-ordination  and  supervision  of 
the  problem  by  qualified  and  responsible  officials  of  the 

home  government  would  be  gi-eatly  to  our  interest;  at 
the  same  time  it  would  tend  to  obviate  discord.  In  cases 

of  international  dispute,  and  there  are  many  such  re- 

lating to  minerals,  the  desirability  is  emphasized  of  ap- 
pointing committees  composed  of  specialists  from  the 

countries  concerned  to  ascertain  and  to  present  the  essen- 
tial facts  as  a  basis  for  negotiation.  For  instance,  some 

of  the  recent  diplomatic  discussion  in  relation  to  the  ex- 

ploitation of  oil  in  foreign  countries  has  been  compli- 
cated unnecessarily  by  differences  in  the  statement  of 

fundamental  geologic  facts  of  distrilnition ;  this  might 

be  avoided  by  an  international  conference  of  qualified 

experts.  The  surveys  of  the  world's  coal  and  iron  re- 
sources, made  i)y  the  International  Congress  independ- 

ently of  government  ai^  or  influence,  have  sen'ed  a  use- 
ful purpose ;  they  are  excellent  examples  of  what  may  be 

accomplished  by  disinterested  scientific  inquiry. 

The  Ujiited  States  has  been  endowed  with  mineral  re- 

sources to  an  extent  not  equaled  by  any  other  country; 

it  is  utilizing  these  resources  in  such  a  manner  that  the 

annual  mineral  production  of  this  country  is  nearly  two- 
fifths  that  of  the  world.  Exploration  undoubtedly  will 

disclose  fui-tber  large  resei'A^es ;  but  conditions  are  suffi- 
ciently well  known  to  warrant  the  l)elief  that  the  extent 

of  such  in  the  United  States  can  l)e  estimated  with  a 

reasonable  degree  of  accuracy.  It  is  clear  that  we  have, 

and  will  continue  to  have,  a  vahuible  exportable  surplus 

of  coppei-,  coal,  ii'on  and  steel,  pliosphates,  silver,  and 
sulphur ;  and,  in  view  of  recent  discoveries,  borax  ma.v 

be  added  to  the  list.  There  is  no  reason  why  these  min- 

ei'als  should  not  be  expoT'ted,  for  llie  prospci'ity  of  the 

indusfi'ies  in  (juestion  may  depend  largely  on  the  main- 
tenance of  outlets  to  foreign  countries,  whicii  slioidd  not 

be  closed   by  restrictions  necessitating  local   conversion 
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uiid  labrieution  in  those  instances  in  which  costs  would 

\y;  t'Xi-fssive ;  or  by  means  of  import  taxes  that  would 

invite  retuliatiim  on  minerals  of  wliich  the  supply  is  de- 

ticient.    Tlie  export  of  coal  from  the  United  States  is  a 

natunil  consequence  of  largre  supplies,  the  needs  of  other 

countries,  and  our  ability  to  produce  more  efficiently  and 

more  elieaply  tliau  can  other  coal-exporting  nations.    On 

the  other  hand,  the  suii]dies  of  many  important  minerals 

in  tiie  United  States  approximately  balance  domestic  re- 

quirements; small  amounts  are  imported  and  exported 

because  special  grades  are  needed,  because  of  cheaper 

production  elsewhere,  and  for  other  reasons.     The  im- 
portation of  such  minerals  is  not  essential,  however;  no 

compelling  reason  exists  for  the  opening  of  channels  of 

international  movement  or  for  closing  them.     The  in- 
clusion of  oil  among  minerals  of  this  cla.ss,  in  which  this 

country  is  almost  self-supporting,  requires  explanation 

and  qualification.    The  United  States  leads  the  world  in 
oil  production,  but  it  also  leads  in  consumption.    If  the 

exportation  of  refined  products  were  avoided,  the  coun- 
try could  probably  manage  with  the  domestic  produc- 

tion.    As  it  is,  however,  imports  from  other  countries, 

particularly  from  Mexico,  have  been  necessary  during 
recent  years  to  balance  the  export  of  refined  products. 
The  industry  is  on  such  an  efficient  basis  that  the  United 

States  is  able  to  perform  a  service  to  the  remainder  of 
the  world  in  gathering  and  distributing  this  product. 
It  seems  desirable,  in  order  to  continue  this  service,  that 

channels  of  import  and  export  be  kept  open.     Further, 

it  is  probable  that  future  domestic  production  may  not  be 
sufficient  for  the  domestic  demand;  this  constitutes  an 
additional  reason  for  maintaining  channels  of  import. 

In  the  exploration  and  development  of  oil  resources, 
American  initiative  and  capital  have  proved  efficient ; 
they  shoidd  be  allowed  the  fullest  latitude,  both  at  home 
and  abroad,  thus  ensuring  adequate  supplies  for  home 

consumption  as  well  as  for  refinement  and  export  to  the 
remainder  of  the  world.     The  Government  can  aid  in 

securing  and  preserving  the  necessary  privileges.     Self- 
interest  plays  so  large  a  part  in  seeking  these  opportuni- 

ties that  the  Committee  dci)lorcs  unfavorable  criticism 
of  other  nationals  that  desire  similar  advantages. 

The  United  States  will  be  dependent  on  foreign  sources 
for  a  considerable  proportion  of  its  supply  of  antimony, 

asbestos,  ball-clay,  kaolin,  chalk,  chromite,  corundum, 
garnet,  certain  grades  of  graphite,  manganese,  mercury, 
mica,  monazite,  Naxos  emeiy,  nitrates,  potash,  precious 

stones,  pumice,  tungsten,  vanadium,  and  zii-couium ;  it 
will,  as  in  the  past,  depend  on  other  countries  almost  en- 

tirely for  nickel,  cobalt,  platinum,  tin,  and  diamonds. 
Future  exploration  in  the  United  States  may  disclo.se 
adeq\iate  supplies  of  some  of  these  minerals;  but  for  the 
11  •'   it   is  believed  that  conditions  are  sufficiently 

w  II  to  make  this  unlikely.    "With  certain  excep- 
tions, any  attempt  by  legislation  to  exclude  foreign  sup- 

plies and  to  make  the  domestic  production  of  these  min- 

erals sulU'T  t'lir  tbe  United  States  will  not  succeed,  except 
at  tht   st  of  enhanced   price  and  lowered   efficiency. 

Sui-h  a  i-iiir-/'  would  also  mean  the  depiction  of  our 
limited  nntinii.ii  ri-sourees — a  course  that  may  seriously 

endanger  the  country  at  a  time  of  critical  need.     In  the 

meantime,  governmental  restrictions  on  imports,  which 
will   probably   induce  retaliatory   measures  abroad,   arc 
likely  to  make  it  more  difficult  for  American  enterprise 
to  find  and  to  develop  the  needed  supplies  of  such  min- 

erals in  those  foreign  countries  where  geologic  eonditiona 
are  favorable.    So  long  as  import  channels  are  not  closed, 

tlie  Connnittrc  does  not  oppose  tariff's  or  other  measures 
designed  to  offset  differences  in  the  cost  of  living  and  to 

aid  in  maintaining  the  nucleus  for  an  industrj'  that 
might  be  useful   in  time  of  crisis.      Luxuries,  such   as 

diamonds    and    platinum    used    for    jewelrj-,    may    well 
afford  to  pay  import  taxes.    The  Committee  favors  pro- 

tection   of    industries    concerned    \rith    the    mining    of 

domestic    minerals   that    ai'c    known    to    exist    in    large 
quantities,    capable    of    efficient   utilization,    but   handi- 

capped by  competition  with  foreign  supplies.     In  such 
cases,  careful  consideration  should  be  paid  to  the  pos- 

sibilities of  adapting  low-gi-ade  reserves  to  our  needs,  in 
order  to  find  if  feasible  and  efficient  processses  can  be  de- 

veloped to  ensure  production  at  a  reasonable  cost.    If 
so,  some  measure  of  protection  would  be  justified.    For 

instance,  there  are  extensive  deposits  of  flake  gi-aphite  in 
the  United  States,  but  in  many  of  these  the  fineness  of 

texture  is  a  handicap ;  it  is  said  to  make  the  material  un- 
desirable for  one  of  its  principal  uses — the  manufacture 

of  crucibles.    Experience  during  the  War  indicated  that 
the  American  grades  could  be  used  to  a  larger  extent 
than  had  been  anticipated ;  but,  with  the  resumption  of 

peace   conditions,   foreign  supplies  again  dominate  the 
market.    Without  definite  commitment  for  or  against  a 

tariff,  it  is  suggested  that  a  case  of  this  kind  affords  a 

reasonable  field  for  investigation  as  to  possible  protec- 
tion. 

The  statement  of  principle  made  by  the  Committee  in 

this  report  emphasizes  the  need  for  considering  the 
natural  distribution  of  minerals  in  deternuning  inter- 

national trade;  it  does  not  attempt  to  cover  all  the 

qualifying  economic  factors  involved.  The  facts  are  pre- 
sented primarily  from  the  point  of  view  of  the  self- 

interest  of  the  mineral  industry  of  this  country ;  but 

such  considerations  are  also  vital  to  the  presei-vation  of 
friendly  international  relations.  An  understanding  of 
the  elementary  facts  as  to  the  geographic  distribution  of 
minerals  and  the  need  for  importation  and  exportation 

will  serve  to  minimize  friction.  The  interests  and  am- 
bitions of  the  various  branches  of  the  mineral  industry 

are  so  extremely  diverse,  and  each  group  of  exploiters  is 
so  insistent,  that  it  is  difficult  to  discern  what  are  the 
underlying  aims  and  principles  of  the  industry  as  a 

whole,  if  there  be  any.  Those  engaged  in  the  industry 

are,  presumably,  well  qualified  to  speak  on  these  mat- 
ters; and  yet  to  the  public  their  representations  must 

sound  like  a  babel  of  special  interests.  This  is  perhaps  an 

inevitable  consequence  of  scattered  geographic  develop- 
ment;  but  the  industry  has  now  reached  such  large  pro- 

portions and  so  nftcn  overlajis  national  boundaries  that 
the  formation  of  a  united  jwlicy  is  of  vital  national  con- 

cern. The  report  will  serve  as  an  admirable  foundation 
for  a  detailed  study  of  the  subject. 
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D  I  3 I 

>  4^'. 

Valuing  Partly  Exhausted  Mines 

The  Editor: 

Sir — I  have  read  the  diseussion  on  my  article  on  the 
above  subject  appearing  in  .your  issue  of  April  9,  1921, 
and  have  to  extend  many  thanks  to  Messrs.  John  A. 

Burgess,  Milnor  Roberts,  L.  S.  Rope-s,  John  A.  Rice,  and 
L.  0.  Howard  for  their  valualJe  contributions. 

To  attempt  to  deal  satisfactorily  with  each  contribu- 
tion would  occupy  too  much  space.  I  will,  however,  take 

the  liberty  of  commenting  on  some  of  the  more  important 
points,  as  they  appear  to  me,  ̂ vithout  reference  to 

■  whether  they  are  complimentary  or  otherwise. 

Professor  Milnor  Roberts  states:  "An  entirely  new 
chapter  may  be  suggested  witli  the  title'  Examining  Mines 
Partly  Exhausted  by  Nature'.  This  is  to  the  point.  If  I 
understand  the  Professor  correctly,  reference  is  made  to 
the  large  number  of  ore  deposits  that  have  been  partly 
eroded  away.  He  states  further  that  in  many  cases 

erosion  has  exposed  the  best  part  of  a  deposit.  The  first 
statement  is  a  fact,  and  the  second  appears  to  me  as  a 
novel  and  intelligent  assumption.  It  has,  moreover,  the 
merit  of  economic  importance. 

It  is  easy  to  imagine  an  ore  deposit  where  the  better 
portions  owe  their  existence  to  more  porous  and  friable 

country-rock.  The  replacement  of  wall-rock  would,  in 
some  cases,  bring  about  a  friable  and  weakened  condition. 

Subsequent  erosion  could  result  in  making  gullies  in  the 

country-rock  by  selecting  lines  softened  by  the  above 
means.  This  could  account  for  a  number  of  base-metal 

mines  that  under  even  superficial  development  have 
proved  disappointing. 

However,  I  feel  that  the  value  of  Professor  Roberts' 
observations  would  be  impaired  if  the  suggestion  was  not 
confined  to  the  particular  deposits  in  which  this  condition 
is  mostly  likely  to  occur.  I  am  not  in  favor  of  a  general 
application  of  the  theory ;  and  I  do  not  gather  that  the 
Professor  suggests  its  wide  application.  It  would  not  ac- 

count intelligently  for  the  great  mortality  in  gold  mines 
which  I  consider  is  due  to  differential  enrichment:  the 

leaching  out  of  solubles,  leaving  the  gold  untouched  and 
therefore  in  fictitious  proportion  to  the  original  ore-mass. 
Such  a  mine  becomes  quickly  disappointing  when  devel- 

opment intersects  the  unoxidized  horizon. 

I  do  not  think  the  theory  would  apply  except  in  a 
limited  way  to  silver  mines  of  the  recurring  ore-shoot 

type,  because  many  shoots  in  this  class  are  'blind',  that 
is,  they  do  not  come  to  the  surface.  An  excellent  example 
is  the  Las  Chispas  silver  mine,  in  Sonora,  Mexico.  Many 
of  the  best  shoots  either  do  not  come  to  the  surface  at  all. 

or  only  the  tips  are  exposed.  Should,  however;  the 
famous  El  Tigre  silver  mine  (iii  the  same  State),  which 
has  an  unbroken  ore-shoot  of  5000  ft.,  be  situated  in 
areas  of  former  glaciation,  it  is  easy  to  imagine  a  large 

part  of  such  a  deposit  being  eroded.  As  Professor  Rob- 

erts aptly  says,  "Often,  however,  the  erosion  has  pro- 
gressed to  a  stage  corresponding  to  the  working  out  of  the 

upper  levels  of  a  mine,  for  the  upper  portion  of  fhe  de- 
posit and  the  country-rock  enclosing  it  have  been  wholly 

removed,  leaving  the  orebody  exposed  at  its  heart". 

I  believe  that  the  base-metal  deposits  have  been  dam- 
aged most  by  erosion.  For  example,  at  Butte  a  large 

north  and  south  fault,  called  the  Continental  fault,  passes 

through  the  easterly  portion  of  the  district.  This  fault  is 

post -mineral  and  the  vertical  displacement  is  estimated  at 

roughly  1000  ft. ;  the  west  side  being  the  downf alien  por- 
tion. Good  surface  indications  not  only  in  extensive  out- 

crop, but  also  in  sulphide  ore,  are  found  on  the  east  side 
of  the  fault. 

I  was  identified,  some  years  ago,  with  the  development 
of  an  attractive  prospect  east  of  Butte.  The  property 

had  large  outcrops  and  a  comparatively  high-grade  cop- 
per sulphide  showing  on  the  first  level.  Development 

below  this  level  was  undertaken,  and  it  proved  disap- 

pointing. The  possibility  of  erosion  had  not  been  gen- 

erally considered  at  that  time,  and  the  'East  side'  was 
regarded  by  engineers  and  geologists  familiar  with  the 
district  as  containing  a  possible  extension  of  the  famous 
Butte  orebodies.  A  search  for  the  reasons  causing  the 
disappointing  experience  led  me  to  conclude  that  at  one 
time  the  east  side  was  left  1000  ft.  above  the  general 
level,  and  as  the  surface  is  now  only  a  gentle  slope,  only 

the  'stumps'  of  the  ore-shoots  remain.  This  theory'  is 

supported  b.v  the  fact  that  in  the  Butte  'flat',  as  I  re- 
member it,  there  are  several  hundred  feet  of  detritus. 

In  reference  to  the  contribution  by  Mr.  John  A.  Bur- 
gess, he  has  misunderstood  certain  facts  in  regard  to  my 

examples.  In  the  examples  of  four  actual  mines  offered 
in  my  article,  it  was  impossible  to  anticipate  all  the 
points  raised  by  him.  To  have  done  this  would  have 
amounted  to  publishing  detailed  reports  on  all  four 
mines.  In  the  space  of  an  article  this  was  not  feasible. 

The  possibility  of  parallel  veins  and  horizontal  exten- 
sions were  all  considered  in  the  actual  examinations,  but 

it  must  be  evident  that  to  have  gone  into  this  would  have 

impaired  the  'line'  of  my  article.  This  was  the  intel- 
ligent dividing  of  the  exploration  of  partly  exhausted 

mines  into  three  finance  budgets,  based  on  a  decreasing 

risk  which  progi-esses  in  the  form  of  an  anti-climax.  ]\Ir. 

Burgess'  observations,  however,  are  of  value  if  studied 
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ill  c-oiijiiiH'tiou  witli  iiiv  ..Niiiuples,  as  by  tbis  means  a 

reader  is  made  aware  of  the  many  points  necessary  in 

estimating  the  three  classes  of  decreasing  risk,  which  I 

desj-ribfd  as  'initial',  'intermediate',  and  'mine'. 

Mr.  Burgess,  however,  says  further,  "I  question  the 
statement  of  Mr.  Webber  that  a  mine  should  be  able  to 

earn  7"^;.  on  the  cash  investment.  This  seems  inadequate. 
An  annual  return  of  15%  is  a  common  demand,  but  in 

the  case  of  short-lived  mines,  it  should  be  larger".  This 
was  not  what  I  said.  If  reference  is  made  to  my  article, 

Mr.  Burgess  will  see  that  I  say  that  a  base-metal  mine 

should  bo  able  to  earn  7%  on  the  'split'  between  the 
average  of  the  metal  for  the  preceding  15  years  and  the 
average  of  the  low  peaks  for  each  year  for  15  years.  This 
is  a  very  different  thing.  Everything  obtained  from 

metal  sales  above  the  'split'  line  would  be  strictly  net,  all 
the  costs  having  been  debited  and  the  mine  required  to 

earn  7%  on  the  'split'.  If  actual  examples  be  taken,  it 
will  be  found  that  on  the  average  metal  market,  a  mine 

valued  on  my  basis  would  yield  from  15  to  30%,  depend- 
ing on  the  ratio  of  output  to  capitalization.  No  doubt. 

Mr.  Burgess  will  be  the  first  to  admit  he  has  misquoted 

me  to  a  point  that  makes  me  appear  ridiculous.  A  person 

who  would  be  content  with  7%  would  ignore  even  the  ele- 
mentary principles  of  a  mining  risk.  I\Iy  original  text 

will  speak  for  itself. 

Mr.  L.  S.  Ropes  asks  questions  which  are  strictly  geo- 

logical. His  questions,  I  think,  applj'  to  partieidar  mines 
and  in  varying  degrees,  and  in  many  cases  not  at  all.  He 

states, ' '  It  would  be  interesting  to  know  something  of  the 
relation  of  the  ore  deposit  to  its  country-rock,  its  relation 
to  eruptive  or  igneous  occurrences  and  to  sediments.  It 
would  be  interesting  to  know  if  the  hydrated  gangiie  is  to 
l>e  considered  as  an  alteration  product  from  the  unaltered 
bull  quartz  below,  or  may  we  assume  that  there  was  a 
marked  change  in  the  gangue  of  the  lode  between  these 

points  T" 

Mr.  Ropes  says  further,  "The  impression  one  gathoi-s 
from  Mr.  Webber's  discussion  is  that  the  decision  has 

rested  with  the  diagnosis  based  on  sampling  alone". 
This  statement  is  not  warranted  if  reference  is  made  to 

my  original  text.  I  said,  "Unless  there  is  collateral  evi- 
dence of  neighboring  operations,  the  exhausted  portions 

of  the  deposit  are  the  only  index  to  the  possibilities  of 

the  future".  This  surely  does  not  indicate  the  observa- 
tions of  an  engineer  who  bases  everytliing  on  sampling. 

Such  a  person  would  be  a  failure  as  a  mine-valuer  because 

he  could  only  understand  what  he  could  sample.  He 
wo\dd  lack  both  imagination  and  the  faculty  of  retrospec- 

tion. He  would,  moreover,  lack  what  in  my  article  I  de- 

scribe as  a  prime  essential  of  the  valuing  engineer,  "bal- 
anced optimism".  On  the  contrary,  in  my  article  I  advo- 

cate using  the  pa.st  performance  of  a  run-down  mine  as 
one  of  the  touchstones  lo  gauge  what  it  may  do  if  taken 
over  by  n  cipaMo  and  financially  able  people,  and  my 
attitude  seein.'«  clenr  to  i^lr.  John  A.  Rice,  who  says.  "Most 
certainly,  we  all  agree  with  Mr.  Webber  in  the  statement, 

'Thi'oretieally  it  is  1..  tt.r  business  to  buy  a  gutted  mine 
with  a  L'ood  bottom  il,,i.i  ilio  same  mine  with  an  important 

quantity  of  remaining  ore  above  the  lowest  level'  ".* 
Turning  now  to  the  excellent  contribution  by  Mr. 

John  A.  Rice,  reference  is  made  to  two  points  that  appear 
to  me  well  worth  repeating,  as  they  support  what  I  have 

so  often  emphasized:  that  ore-reserves  and  the  future 

Iiossil)ilities  bej'ond  development  exposures  are  distinct 
propositions;  also  that  formulas  are  of  little  use  in  the 

appraisal  of  the  life-extension  of  mines.  Mr.  Rice  says: 

"I  wish  to  point  out  what  Mr.  Webber  does  not  spe- 
cifically mention,  that  an  exhaustive  study  of  all  tlie 

available  geologic  data  will  often  answer  the  question  as 
to  whether  it  is  probal)le  that  the  mine  is  worth  the  price 

asked  or  not.  These  data,  as  Mr.  Webber  says,  are  en- 
tirely distinct  and  sometimes  independent  from  those  of 

production  records  or  of  blocked-out  ore,  and  may  lead 
to  a  final  decision  regarding  the  probable  future  value  of 

the  property  without  consideration  of  the  historical 

records.  In  other  words,  the  exhaustive  study  of  the  geo- 
logical data  available  may  absolutely  limit  the  value  of 

the  property  to  that  of  the  ore  in  sight,  or,  on  the  other 
hand,  suggest  probabilities  that  will  place  the  value  of 
the  assured  ore  in  a  comparatively  insignificant  relation. 
Without  an  exhaustive  study  of  the  geological  situations, 

it  is  impossible  to  arrive  at  a  proper  valuation  of  any 

mining  property  regardless  of  the  storj-  told  by  the  ore 

in  sight  or  production  records." 
Another  paragraph  in  this  contribution  is  as  follows: 

"May  the  time  soon  come  when  the  vendor  will  be  will- 
ing to  wait  a  reasonable  time  for  his  money,  while  the 

buyer,  with  the  faith  of  bis  convictions  based  on  geo- 
logical interpretations,  develops  new  ore  with  which  to 

pay  for  the  mine,  the  while  he  pays  expenses  out  of  ore 
in  sight,  to  ultimate  advantage  of  all  concerned.  May 
we  soon  see  eliminated  the  vexed  situation  in  which  cash 

payments  are  demanded  for  ore  in  sight,  while  the  pur- 
chaser depends  upon  the  false  safety  promised  by  the 

blocked-out  ore.  The  value  of  a  partly  gutted  mine 

usually  depends  more  on  the  undeveloped  ore  than  on  the 

ore  in  sight,  and  not  at  all  on  the  value  of  the  ore  al- 

ready mined." I  am  also  obliged  to  Mr.  L.  0.  Howard  (October  22), 

and  appi'cciative  of  the  complimentary  things  he  says. 
He,  however,  attempts  to  show  that  my  assumiHions,  based 

on  Case  B,  page  389,  of  my  article,  are  unwarranted. 
This  may  be  so.  but  I  maintain  that  Professor  Howard  is 

now  using  'hindsight'.  He  attempts  by  a  geometrical 
formula  to  show  that  what  finally  happened  in  the  ex- 

ploration of  this  property  could  have  been  foreseen.  I 
may  be  wrong,  but  I  doubt  very  much  if  the  Professor 

♦The  reasons  furnished  in  the  original  article  for  this 
statement  were  that  in  the  case  of  a  mine  with  a  large  ore- 
reserve  coming  on  the  market  not  only  would  the  vendor  de- 

mand a  large  payment  for  the  ore-reserve,  but  that  more 
would  be  demanded  as  the  price  to  be  paid  for  the  future 
possibilities,  notwithstanding  the  fact  that  a  large  intact 
ore-reserve  would  have  no  bearing  on  the  future  possibilities 

beyond  exposures.  A  large  ore-reserve  would  also  demand 
a  form  of  purchase  whereby  the  payments  would  mature  so 
quickly  that  the  vendee  would  become  heavily  involved  in 
the  deal  before  he  had  time  to  explore  the  prolongation  of 
the  ore  deposit. 
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would  have  used  his  formula  if  he  had  accompanied  me 
on  the  original  examination.  The  bottom  level  of  this 
mine  contained  a  greater  length  of  ore  than  on  any  level 
above.  I  cannot  imagine,  in  view  of  these  data,  that  the 
Professor  would  attempt  to  persuade  me  to  throw  up  the 
venture.  At  aU  events,  1  would  not  have  listened  to  him. 

After  opening  up  the  800-ft.  level,  the  lowest  level  of  the 
mine  (an  item  of  considerable  expense)  and  finding  a 
longer  horizontal  length  of  ore  than  any  level  above,  and 
in  the  face  of  these  data,  to  have  rejected  the  proposition, 
would  have  left  it  open  to  others  who  certainly  would 

have  taken  the  exploration  in  hand.    Had  they  been  suc- 

LONGITUDINAL    PROJECTION 

STORES      ̂ ^H 

800-ft.  Level 

^=900 -ft.  Level 

EXAMPLE  B 

cessful,  I  would  have  had  the  worst  type  of  blunder  to 

'live  down',  namely,  condemning  a  good  chance  and  keep- 
ing a  client  out  of  a  profitable  investment.  It  further 

appears  to  me  that  Professor  Howard's  formula  would 
only  hold  good  provided  an  ore-shoot  maintains  its  dip, 
or  continues  to  flatten.  If  it  commenced  to  steepen,  it 
would  throw  all  his  deductions  out. 

I  note  that  my  proposal  for  dividing  the  development 

of  a  prospect  or  a  partly  gutted  mine  into  three  develop- 
ment programs,  each  having  a  definite  finance  budget, 

has  met  with  general  approval.  This  was  the  essence  of 
my  article.  I  felt  it  furnished  a  business-like  method  of 

'cutting  a  loss',  based  on  engineering  data;  it  had  such 
elasticity  that  the  extent  and  nature  of  the  development 
to  be  undertaken  was  governed  by  data  obtained  by  the 

preceding  budget,  and  it  prevented  'following  a  loss'  by 
throwing  good  money  after  bad.         ,^  .^ Morton  Webber. 

New  York  City,  December  22,  1921. 

Cajon 
The  Editor: 

Sir — At  the  Colquijirea  mine,  not  far  from  Cerro  de 
Pasco,  in  Peru,  and  at  some  of  the  smaller  mines  in  the 

latter  place,  the  term  'cajon'  is  used  in  two  different 
ways.  When  it  is  desired  to  distinguish  them,  they  are 
called  ca^cm  de  medida  and  cajon  de  ley. 

The  cajon  de  medida  is  a  box-measure  containing  about 
half  a  cubic  metre  and  it  is  used  in  measuring  the  ore 
mined  by  contractors,  usually  working  independently  on 
a  small  scale.  The  box  has  four  sides  but  no  bottom,  is 
set  upon  a  level  place  and  filled  with  the  ore  as  it  is 
brought  out  of  the  mine.    When  the  box  is  full,  the  frame 

is  lifted  and  the  ore  runs  out  of  the  bottom;  the  top  of 
the  pile  is  then  leveled  off  and  the  box  set  upon  it  for  a 
second  filling. 

The  cajon  de  ley  is  used  only  to  express  the  grade  of 
the  ore.  It  amounts  to  three  Spanish  tons  or  6000  pounds, 
and  the  assays  are  expressed  in  marcos  por  cajon,  usually 

written  m/c.  A  'marco'  is  equivalent  to  one  part  in 
12,000.  This  information  is  from  notes  that  I  took  some 

time  ago  at  Huaraucaca,  Peru,  in  a  conference  with  Mr. 
Antenor  Rizo  Patron,  an  eminent  Peruvian  mining  and 

metallurgical  engineer.  Gubbins'  mathematical  tables, 
published  at  Lima,  Peru,  give  920.186  kilogrammes  as  the 
equivalent  of  one  Spanish  ton. 

I  am  writing  this  on  the  chance  that  you  may  wish  to 
use  the  information  in  connection  with  the  discussion  of 

the  subject  and  the  contribution  from  Mr.  Sohnlein,  who 
tells  about  a  different  practice  in  Chile. 

Boston,  Januai-y  18.         W.  Spencer  Hutchinson. 

The  Codding  Process 
The  Editor: 

Sir — I  note  in  your  issue  of  January  7,  the  reference  to 
the  Codding  process  for  treating  complex  ores.  Although 
holding  no  brief  for  Denver,  which  you  mention  as  the 

home  of  the  process,  it  is  my  understanding  that  the  proc- 
ess, if  such  it  may  be  called,  actually  originated  in  your 

own  Los  Angeles.  Some  two  years  ago  a  Mrs.  Codding 
was  in  Boston  and  managed  to  interest  a  local  investor  in 

her  reputed  process  for  treating  complex  ores.  I  was 
asked  to  investigate  the  matter,  and  met  Mrs.  Codding. 

It  was  painful  to  have  to  listen  to  her  extravagant  claims, 
which  were  that  she  could  treat  any  refractory  gold  and 

silver  or  quicksilver  ore  and  obtain  a  complete  recovery. 
We  tried  her  out  on  a  concentrate  from  a  Nova  Scotian 

gold  ore,  and  after  one  trial,  she  never  came  back,  for 
reasons  which  were  obvious  to  me  when  I  assayed  the tailing. 

We  went  far  enough  to  demonstrate  what  was  obvious 
on  first  sight,  that  is,  either  that  one  or  both  of  the  people 
who  brought  the  process  to  us  were  frauds  or,  what  was 

equally  likely,  that  they  were  entirely  devoid  of  any 
metallurgical  experience,  knowledge,  and  sense. 

Cambridge,  January  13.  Edward  E.  Bugbee. 

The  Engineer 
The  Editor: 

Sir — At  Melbourne  in  a  post-lecture  discussion  on  this 

subject,  the  talk  had  become  tedious  to  one  or  two  of  us, 

so  I  butted  in  with  "WTiat  the  devil  is  an  engineer,  any- 

how?", and  I  suppose  the  tone  was  impertinent.  Prof. 
W.  C.  Kernot  had  as  sweet  a  disposition  as  any  man  I 

ever  knew,  but  if  you  did  get  under  his  hide  you  got 
something.  He  turned  round  and  answered  in  a  flash, 

"My  boy,  an  engineer  is  a  man  who  can  do  for  £5  what 

anyone  can  do  for  £10";  and  that  is  more  than  I've 
heard  before  or  since,  and  from  my  point  of  view  finished 
the  discussion. A.  L.  Blomfield. 

Colorado  Springs,  December  23. 
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sent  test-holes  driven  at  different  times  to  determine  the 

depth  that  the  line  of  frost  has  been  moved  downward. 
The  broken  lines  are  the  contours  of  frost  at  different 

dates.  Tlie  cross-sections  along  these  test-holes  are  repre- 
sented as  being  taken  up  in  place  and  laid  horizontally  on 

the  surface  of  the  ground. 

Fig.  2  is  a  section  taken  longitudinally  above  and  be- 
low the  shaft ;  it  shows  the  contour  lines  of  frost  at  dif- 

ferent dates,  and  also  the  direction  of  the  seepage.  A 

shaft  5  by  5  ft.  and  9  ft.  deep  is  sunk  at  F  into  the  bed- 
rock. It  is  timbered  tightly  down  to  within  about  two 

feet  of  the  bottom,  and  is  also  extended  above  any  sur- 
face water,  the  whole  purpose  being  to  permit  no  water 

to  enter  the  shaft  except  from  the  bottom.  Around  the 
sides  and  at  the  bottom  some  coarse  gravel  is  thrown,  to 

keep  the  fine  from  filling  in.  The  shaft  will  till  immedi- 
ately with  water  to  the  water-level.  The  suction  of  the 

pump  is  dropped  to  within  about  1  ft.  of  the  bottom  of 
the  shaft,  and  the  water  from  the  shaft  is  exhausted. 

As  fast  as  this  is  being  done,  the  creek-water  K,  seeping 
througli  the  thawed  surface  area  L,  follows  along  the 

frost-line  M  to  seek  its  own  level  in  the  shaft  F,  thus 
making  a  continuous  flow  of  fresh  water  over  the  sur- 

face of  the  frost.  As  this  operation  is  continued,  so  will 
the  frost-line  be  moved  downward  until  it  has  reached  the 
level  of  the  bottom  of  the  shaft.  The  only  limits  to  this 

system  of  thawing,  up-stream  and  sideways,  are  the  outer 
edges  of  the  surface  water.  It  may  be  advisable,  how- 

ever, in  certain  instances,  to  sink  two  shafts.  This  can 
be  determined  only  in  each  individual  case. 

In  our  operations  last  summer,  we  found  on  August  4 
(the  day  we  started  to  pump  from  the  shaft)  that  the 

seasonal  thaw  had  reached  a  depth  of  3^  ft.,  as  repre- 
s<.nted  by  the  contour-line  M  in  Fig.  2.  On  August  6 
the  frost-line  liad  been  moved  downward  to  contour-line 

.V.  On  August  18  (the  day  we  stopped  pumping)  the 
frost-line  had  been  moved  downward  through  the  entire 
area  to  be  thawed,  passing  through  and  thawing  a  layer 
of  muck,  till  it  had  reached  and  thawed  into  the  bedrock. 

The  entire  area,  790  ft.  up-stream  and  235  ft.  down- 
stream from  the  shaft,  with  an  average  wadth  of  60  ft., 

had  been  completely  thawed  in  a  period  of  15  days,  with 

an  actual  pumping-time  of  80  hours.  This  ground  was 
dredged  during  the  same  summer  and  no  'horses'  of  frost 
were  encountered.  The  ground  was  thawed  well  and 

evenly.  The  cost  per  cubic  yard  to  thaw  this  ground 
was  1.4  cents  per  yard,  not  including  any  overhead  or 
equipment  charges.  In  many  parts  of  Alaska  frozen 
muck  and  sod  cover  the  surface  of  ground  that  is  rich 
enough  for  dredging.  Anyone  who  has  mined  in  the 

North  knows  that,  when  this  condition  is  encountered, 
the  cost  of  extracting  the  gold  will  be  increased  ma- 

terially, no  matter  what  method  may  be  employed.  In 
our  new  process  this  condition  will  increase  the  cost  of 

thawing^  but  not  to  such  an  extent  as  when  thawing  by 
any  other  method  is  adopted. 

Fig.  3  represents  a  cross-section  of  a  piece  of  ground 
of  this  nature,  having  the  creek  A  on  one  side,  then  a 
bare  gravel-bar  K,  and  then  a  gravel-bar  covered  with 

frozen  muck  and  sod  G.  It  is  desired  to  thaw  the  ground 

between  E  E'  and  tlie  shaft  F.  We  do  not  want  to  thaw 
D;  if  we  did  we  should  move  the  shaft  farther  to  the 

right ;  A  is  the  water  in  the  creek,  B'  the  top  gravel  of 
the  creek,  naturally  thawed  to  a  depth  of  3i  ft.,  H  H  is 

frozen  gravel,  and  G'  G  is  frozen  muck  over  the  surface 
of  the  gravel.  A  shaft  is  sunk  at  F  into  the  bedrock. 
This  shaft  will  remain  dry,  and  no  thawing  will  take 
place  unless  a  small  thawed  area  C  is  created  below  the 
layers  of  muck.  When  this  area  is  thawed,  a  seepage 

will  be  maintained  from  the  creek  A  through  the  arti- 
ficially thawed  area  C  into  the  shaft  F.  The  operations 

then  are  the  same  as  they  would  be  were  there  no  muck, 

as  described  heretofore.  In  Fig.  3  cold-water  points  are 
used  to  thaw  this  area.  The  points  are  set  in  the  muck 
to  the  top  of  the  gravel  only,  and  are  spaced  10  ft.  apart. 

It  may  be  contended  that  as  water-points  are  used  to 
start  the  thawing,  they  might  as  well  be  used  to  complete 
the  operation.  This  contention  is  wrong,  for  it  is  an 
entirely  different  matter  to  set  points  to  the  top  of  the 
gravel  and  to  set  them  in  the  gravel  to  a  depth  of  15  to 
40  ft.  Furthermore,  there  is  a  tendency  in  ground  of 
this  nature  for  the  frozen  collars  to  extend  downward 

into  the  gravel,  and  when  thawing  with  points  is  com- 

pleted, there  is  no  certainty  that  no  frost  'horses'  are  left. 
Table  I — New  Process  of  Cold-Water  Thawlne 

Showing-   equipment   used,    cost    of    operations,    area    thawed,    and    cost    per 
cubic  yard  thawed 

Eqoipnient 
One   4-hp.   ̂ asoline-eng'ine       $13.5 
40  ft.  of  2% -in.  pipe        .  .  40 
Tees  and  ells    10 
Foot-valve   and  incidentals      •    30 
Lumber  for  5  by  5-ft,  shaft,  9  ft.  deep    85 

Total      ,    »300 
Labor 

Dig^ng  shaft,  five  men  for  1  V2   days   .■    $60 
Pumping-,  during  digging  of  shaft,  one  day.  one  man    8 
Extra  man,  two  days    Ifi 
15  days  pumping  from  shaft,  one  man    120 

J204 

Distillate  used,  106  gal          60 
Miscellaneous              25 

Total         J289 
Area  thawed.  790  X  335  ft.  by  60  X  9  ft.  =:  20.500  cu.  yd.,  at  a  cost  of 

1.4c.  per  yard. 
Total  time  plant  was  in  operation         15  shifts 
Total  time  of  pumping  shaft         89  hours 

Average  mean  temperature  of  creek         64''F. 
Average  mean  temperature  of  discharge      48°F. 

Table  II — Old  Process  of  Cold-Water  Point  ThawinK 
Showing   equipment    used,    cost   of    operations,    area    thawed,    and    cost    per 

cubic  yard  thawed 

Eqalpment One  50-hp.  Union  gas-engine      $3000 
One  Kingsford   pump.    8-in        500 
800  ft.  of  12-in.  hydrauhc  pipe      1000 
1200  ft    of  ditch           .500 
240  ft.  of  hydraulic  hose.  6-in        240 
100  ft.  of  hydraulic  hose.  10-in        100 
4  units.  25  points  each        150 
800  ft.  of  1-in    pipe              80 
1200  ft.  of    Vi  -in.  pipe          100 
700  ft    of  rubber  hose           400 
Tees.  ells,  unions,  valves,  etc        100 

Total      S8170 
Labor 

One  point-man.   30   shifts      $300 
One  helper.  30  shifts           240 
One  engineer.  25  shifts          250 

$790 

Distillate  used.  500  gal        300 
Miscellaneous               50 

Total       $1140 
Area  thawed.  450  X  80  X  9  ft.  ̂   13.000  cu.  yd.,   or  9Wc.  per  yard. 
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JMclal  Output  of  California  in 
1921 

Acconliiip  to  estimates  by  J.  M.  Hill,  of  the  San  P'ran- 
cisco  office  of  the  U.  S.  Geolo^cal  Survey,  the  metal  out- 

put of  California  in  1921  was  approximately  761,660  oz. 
gold,  valued  at  $15,744,910;  3,514,276  oz.  silver,  which 

under  tlie  Pittman  law  was  worth  nearly  the  same  num- 
ber of  dollars;  11,681.705  lb.  copper;  779,298  lb.  lead; 

and  842,400  lb.  zinc.  The  production  of  these  metals  in 

1920  was,  gold.  692,297  oz.,  valued  at  $14,311,043;  .silver. 
1,706,327  oz. ;  copper,  12,626,272  lb. ;  lead,  4,813,510  lb. ; 
zinc.  1,165,509  lb.  The  figures  reflect  the  trend  of  min- 

ing during  1921.  The  market  for  copper,  lead,  and  zinc 
WHS  .so  poor  that  few  mines  that  make  these  metals  their 
major  product  were  in  operation.  A  little  lead  ore  rich 
in  silver  was  mined,  as  well  as  some  zinc  ore,  which  was 
converted  into  zinc  oxide.  On  the  other  hand,  the  mines 

that  produce  mainly  gold  or  silver  were  active  through- 
out 1921 ,  and  numerous  mines  were  re-opened  during  the 

year.  The  signs  of  revival  were  evident  in  the  spring. 
and  by  midsummer  there  were  almost  daily  rumors  of 

gold  mines  either  being  re-opened  or  under  development. 
The  greater  part  of  the  silver  produced  can  be  credited 

dir«-tly  to  the  mines  near  Randsburg  that  are  grouped 
about  the  famous  Kelly  mine. 

For  a  time  in  July  it  looked  as  if  the  mines  along  the 
Mother  Lode,  particularly  those  near  Nevada  City  and 
Grass  Valley  and  among  the  largest-producing  deep 
mines  in  the  State,  might  bo  forced  to  close  because  of 

labor  troubles.  These  troubles,  however,  were  finally  ad- 
justed, and  a  wage-scale  was  established  to  hold  until 

June  30,  1922.  This  scale,  $4.25  per  day  for  machine- 

men  and  $3.75  for  shovelei-s,  has  been  more  or  less  gen- 
erally adopted  throughout  the  State.  In  the  northern 

counties  the  copper-smelting  town  of  Keswick  has  almost 
disappeared  and  is  replaced  by  Matheson,  3  miles  farther 
north,  where  the  tram  from  the  Hornet  mine  of  the 
Mountain  Copper  Co.  has  its  terminal.  At  Bully  Hill  the 
Shnsta  Zinc  &  Copper  Co.  has  built  a  zinc-oxide  plant  to 
handle  the  ores  of  the  Bully  Hill,  Rising  Star,  and  Cop- 
1  mines.     Several  of  the  less  well  known  prop- 

French  Guleh,  Coffee  Creek,  Igo,  Etna  Mills, 
Humbug,  and  Yreka  were  re-opened  late  in  the  summer. 

A  new  (!■    '  ,s  lau.iched  by  the  Gardella  Dredging Co.  to  w.  L'wiston,  on  Trinity  river.    With  the 
re-opening  of  the  old  Juniper  mine  at  Haj'den  Hill, 
Lassen  county.  pios-.i>cting  revived.  In  Plumas  oounty 
the  properties  of  tl;..  Kuge]»  Copper  Co.  continued  suc- 

cessful development.    In  Sierra  county  the  Original  Six- 

teen to  One  and  Tightner  mines  continued  to  extend 

operations.  The  Kate  Hardy,  at  Forest,  built  new  sur- 
face equipment.  The  revival  was  also  felt  in  Butte 

lounty,  where  several  deep  and  placer  mines  were  re- 
suscitated. In  Amador  county  the  Kennedy  and  Argo- 

naut mines  resumed  production,  after  a  successful  fight 
against  fire  and  water  that  tied  them  up  for  many 
months.  The  Plymouth  and  Central  Eureka  mines  de- 

veloped good  ore  in  the  lower  levels.  The  Moore  mine,  at 

Jackson,  was  re-opened  after  an  idleness  of  20  yeai-s.  In 
Calaveras  comity  the  Morgan  mine  has  developed  a  large 
quantity  of  ore.  and  the  30-stamp  mill  was  in  continuous 
operation.  A  fire  at  the  Sultana  mine,  in  Angels  Camp, 
destroyed  all  the  surface  equipment.  Several  of  the 
mines  at  French  Camp,  Murphy,  Melones.  Mokelumne 

Hill,  and  West  Point  were  re-opened  during  1921.  In 
Eldorado  county  the  Havilah  mine,  at  Nashville,  was  a 

steady  producer,  as  was  the  Golden  Unit  at  Plaeen-ille. 
The  Grit  mine,  at  Georgetown,  and  the  Rising  Sun,  at 
Colfax,  Placer  county,  were  added  to  the  list  of  pro- 

ducers during  the  year.  Nevada  county,  which  contains 

the  Empire,  North  Star,  and  Idaho-Maryland,  all  pro- 
ducing mines,  was  as  active  as  any  of  the  mining  counties 

of  the  State.  The  Allison  Ranch  mine,  however,  was 
closed  down,  but  the  Alcalde,  Bullion,  Union  Jack,  and 

Norambagua  were  re-opened.  The  Belmont-Shawmut,  at 
Shawmut,  Tuolumne  county,  was  a  steady  producer ;  the 

Eagle  Shawmut  and  ]\Iagente,  at  Jamestown,  were  re- 
opened, as  was  the  Rawhide,  at  Rawhide,  and  the  Patter- 

son, at  Sonora.  The  once-famous  Princeton,  Pine  Tree, 
and  Josephine  mines,  in  the  Mariposa  Grant,  Mariposa 
county,  were  bonded  to  strong  companies  and  will  soon 
be  producing. 

There  was  some  development  in  western  Kern  county, 
though  naturally  the  greatest  interest  there  is  centred 
about  the  silver  mines  near  Randsburg.  The  revival  of 
this  camp  was  spectacular  and  included  many  of  the  gold 
mines,  among  them  the  Yellow  Aster,  in  which  several 
sets  of  lessees  have  been  working  throughout  the  year. 
San  Bernardino  county  and  the  other  desert  counties 

were  hard  hit,  for  their  mines  produce  mostly  copper- 
lead-zinc  ores,  for  which  there  was  almost  no  market. 

The  operations  at  Darwin  closed  suddenly  about  midsum- 
mer, but  the  Cerro  Gordo,  Santa  Rosa,  Slate  Range,  and 

Estelle  shipped  some  ore.  On  the  whole,  the  outlook  is 
encouraging,  for  if  only  a  small  number  of  the  many 
enterprises  started  near  the  end  of  1921  mature,  the  year 
1922  will  witness  much  more  mining  activity  throughout 
the  State  than  has  been  known  for  some  time. 

Metal  mines  in  New  Mexico,  according  to  C.  W.  Hen- 
derson, of  the  U.  S.  Geological  Survey,  produced  in  1921, 

$184,000  in  gold,  671,000  oz.  silver,  500,000  lb.  lead,  14,- 
460.000  lb.  copper,  and  20.000  lb.  zinc,  as  compared  with 
$480,302  in  gold,  768,042  oz.  silver.  2,869,525  lb.  lead, 
54,400,691  lb.  copper,  and  10,013.580  lb.  zinc  in  1920. 

These  figures  indicate  that  during  1921  only  ores  carry- 
ing a  considerable  amount  of  silver  could  be  mined  profit- 

ably. ' 
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Investing  in    Copper  Shares 
By  Arthur  B.   Parsons 

One  of  the  familiar  figures  in  the  lobbies  of  the  Wal- 
dorf for  many  years  prior  to  his  death  in  1913  was  an  old 

gentleman  kno\\-n  as  Captain  Fleming,  reputed  to  be 
worth  anywhere  from  15  to  25  million  dollars.  He  had 
acquired  his  title  in  the  early  days  when  master  of  a 
steamboat  on  the  Mississippi  river,  he  started  to  accumu- 

late a  fortune  in  the  lumber  business  in  Michigan,  and 

had  added  to  it  by  fortunate  speculation  in  sundry  min- 
ing ventures  in  the  Western  States  and  in  Mexico;  in 

fact,  his  interest  had  become  centred  in  mining  to  the 

virtual  exclusion  of  everj'thing  else.  During  the  15  years 
that  he  was  a  residential  guest  at  the  hotel  he  never  lost 

an  opportunity  to  listen  to  the  story  of  any  visiting  engi- 
neer or  promoter  who  was  inclined  to  talk  about  mines. 

Few  of  them  were  able  to  sell  him  anything,  but  he  was  a 
good  listener  and  a  shrewd  questioner,  so  that  generally 
the  promoters  got  a  fair  return  for  their  conversation,  by 

having  pointed  out  to  them  the  features  of  their  proposi- 
tion that  appealed  to  the  old  captain  as  being  weak.  His 

executor  found  more  than  a  million  in  high-class  rail- 
road and  industrial  bonds,  a  few  shares  in  established 

and  producing  mining  companies,  and  an  unusual  dearth 
of  those  handsoriely  lithographed  and  totally  valueless 

mining-stock  c.Ttificates  that  most  rich  men  are  wont  to 
accumulate. 

The  worthy  captain  had  one  pet  idea;  he  did  not 
thrust  it  upon  anyone  but  he  gave  it  freely  to  those  who 
asked  for  advice.  His  theory  was  to  the  effect  that  there 

are  only  two  classes  of  people  who  have  any  business  to 
put  their  money  into  mining.  In  the  first  class  is  the 

man  whose  financial  resources  are  comparatively  meagre ; 
he  cannot  lose  much  anyhow,  and  he  may  win ;  in  the 
second  is  the  man  who  has  so  much  money  that  he  can 
afford  to  throw  some  of  it  away  if  the  whim  should  strike 

him.  Somewhat  cynically,  perhaps,  the  captain  argued 
that  the  small  purchaser  of  mining  stock  took  a  double 
chance:  first  he  had  to  gamble  with  the  vagaries  of 

Nature — as  to  how  much  ore,  if  any,  she  had  put  in  the 
mine  and  as  to  where  and  how  she  had  distributed  it ;  and 
secondly  with  the  frailties  of  mankind — as  to  how  hon- 

estly and  how  capably  the  management  would  conduct 
the  enterprise.  It  is  undeniable  that  hundreds  of  millions 

of  dollars  have  been  lost  by  'outsiders'  in  trading  in  the 
stocks  of  really  good  mines;  gross  mismanagement  has 

ruined  some  mines ;  and  Nature  herself  has  been  guilty  of 
holding  forth  encouragement  only  to  disappoint  honest 
miners.  In  addition,  there  have  been  simple  swindles  in 

which  the  promotere  themselves  would  have  been  aston- 
ished by  a  twist  of  fate  whereby  they  found  themselves  in 

control  of  a  real  'mine'.  Unfortunately,  unscrupulous 
men  are  still  trying  to  get  rich  quickly  by  exploiting  the 
public;  and  greedy  and  ignorant  people  are  still  trying 

to  do  the  same  thing  by  purchasing  stocks  that  they  are 

told  may  earn  them  astonishing  profits.  The  mining  in- 
dustry is  by  no  means  the  only  one  that  offers  opportun- 

ity for  fraudulent  promotion  and  rash  speculation,  but 
the  inherent  element  of  risk,  with  the  possibility,  even  if 
remote,  of  winning  great  wealth,  makes  it  particularly 
suitable  for  fraudulent  operations. 

Need  for  Careful  Analysis  op  an  Enterprise 

One  characteristic  peculiar  to  mining  enterprises  is  the 

fact  that  ore-reserves  are  a  wasting  asset.  When  a  ton 
of  ore  is  mined  and  milled  there  is  nothing  to  replenish 

the  supply.  This  makes  it  essential  that  the  rate  of  divi- 
dends be  sufficient  not  only  to  pay  interest  on  the  money 

but  to  provide  for  the  return  of  the  capital  investment 
before  such  time  as  the  mine  becomes  exhausted.  Wliile 

it  is  entirely  practicable  to  take  this  factor  into  considera- 
tion in  appraising  the  value  of  shares,  it  is  a  fact  that  this 

phase  of  mining  is  ignored  sometimes  by  investors.  It 

emphasizes  the  need  for  the  closest  scrutiny  of  invest- 
ments in  mining  securities.  All  things  considered,  it  is 

fair  to  say  that  there  are  no  metal-mining  companies 

whose  shares  afford  a  desirable  investment  for  those  sj'm- 

bolie  objects  of  financial  solicitude — the  ti-ust  funds  of 
widows  and  orphans ;  at  the  same  time  even  the  conserva- 

tive investor  can  scarcely  endorse  the  view  of  Captain 
Fleming  that  only  the  comparatively  impecunious  or  the 
exceedingly  plutocratic  are  justified  in  purchasing  at  a 
fair  price  shares  in  many  of  the  mining  enterprises  of 

today,  more  especially  those  of  the  well-established  cop- 
per-mining companies,  with  which  this  article  is  to  deal. 

It  is  essential,  of  course,  that  the  particular  enterprise 

under  consideration  be  anal3'zed  as  any  other  business 
ought  to  be  analyzed ;  but  the  too  prevalent  theory  that 
the  purchase  of  any  mining  stock  is  a  bald  speculation, 
having  none  of  the  elements  of  a  sound  investment,  is  no 

longer  tenable. 
Trend  op  Market  Prices 

During  the  War  the  market  price  of  copper-mine  se- 
curities rose  to  unprecedented  levels,  and,  in  1921,  with 

the  suspension  of  operations  and  of  dividends,  the  reac- 
tion precipitated  many  of  them  to  a  figure  less  than  half 

the  peak  price.  During  recent  months  the  pendulum  has 
commenced  to  swing  back ;  the  quotations  on  some  of  the 

shares  show  that  a  profit  of  50%  or  more  could  have  been 

realized  by  purchasing  six  or  eight  months  ago  and  sell- 
ing today.  The  fascinating  question  arises,  is  an  investor 

justified  in  purchasing  these  shares  now  at  the  prevailing 

market  price?  Will  the  war-prices  for  the  shares  be 
reached  again?  Doubtless  the  answer  is  different  for 
stocks  of  different  companies.  Without  attempting  to  ex- 

press a  direct  opinion  I  shall  endeavor  to  point  out  some 
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TABLE  I.    STATISTICS  REGARDING  IMPORTANT  COPPER 

Nunc   of    ramiMiur 
Loonlton  ant]  type 

of  depodi Capital  outstundinf 

Shares outstiimlintr. 
Par  value 

Excesfl  of  current 

assets  over  cur- rent liabilities  and 
excess  iier  share. 

Decembers!.  1920 
Total  reserves  for 

depreciation  and  depletion  (a) 

Production 
in  millions  of 

pounds  and  net  cost in  cents  per  pound 

Year  Millions    Cents 

AboMvk Mlchiron 
Lode 

S5.OOU.000 200.000 

S25 

83.285.389 

$16.18 

Depiction  and 

Depreciation 
3.149.272 

1913 

1914 
1915 

9 

14 

Anaronda MontaiKi 

Vrjn 

Chil.- .\l,.»-lVl 

$llrt.jH2..5O0 
Bonds.  $50,000,000  (c) 

S12.n53.530 
Bonds,  S15.000.000 

2.331.250 

S50 

867.801. :ioi 

829.11 

Depreciation 
S22.310..s;o 

:.590.70e 

85 

SIO. 187.486 

84.06 

Depletion            7.874.983 

1913 
1914 
1915 

1913 
1914 1915 

270 
223 

234 

28 

32 

Catumrt    4    Aiiiona . Ariiona 

Vein 
S6.425.210 642.521 

810 

S8.477.093(e) 

813.19 

Depletion 
Depreciation 

7.387.200 

1.493.169 
1913 
1914 
1915 

53 
53 
05 

13.30 
9.71 
7.96 

10.50 10.50 
10.50 

7.65 

8.19 
8.00 

14.25 

11.35 
9.33 

r4liim<>t     A     Hrrla. 

Ccrro    ilr    PaiH-o 

Michiran 
Lode S2.COO.000 100.000 

825 

812.901.088(1) 

8129.01 

Depletion   and 

Depreciation 13.724,820 

1913 
1914 1915 

43 

53 

71 

Peru 

Vein 
898.230  shares 

Bonds.  S8.OOU.000 
898.2.30 Par  nominal 

87.807.144 

$8.70 

Taxes       

Depletion     .  . 
Depreciation 

Chlto Chile 
Massive 

895.000.000  (il 
Bonds.  850.000.000 

3,800.000 

$25 

523,407.758 

S0.H9 
Depletion     .  . 
Depreciation 

619..309 18.011.633 

3.118.709_ 

7.098.558 
10.690.523 

191,3 

1914 

_191."._ 

1913 
1914 

1915 

44 

46 

60 

New  Mexico 
Massive 

84,349,900 869,980 

$5 

83.900,837 

84,55 

Development 

Depreciation 
1,179.987 

3.703.840 

1913 

1914 

1915 

51 
54 

.65 

Copper   Banse Michiran 
Lode 89.839.075 

394.363 

$25 

$5,437,488 

$13.79 

Depletion   and 

Depreciation 2.432,385 

1913 

1914 
1913 

19 

20 

37 

8.50 
8,50 

9.00 

8.79 7.60 

7.12 

11.71 
10.60 
8.06 

EMte    Butte    .... .  .              Montana 

Vein 
$4,242,820 424.282 

$10 

$1,048,343 

$2.40 

Depletion       
Depreciation     . .  . 033.699 

65.164 

1913 
1914 
1915 

14 
9 

13 

11.04 
11  11 

11,85 
Granb7       British    Columbia 

Vein 
$15,000,420 

Bonds.  $1,491,400 
Conv.  69t.  due  1928 

130.004 

8100 

$106,613 71c. Depletion       
Depreciation     . .  . 

6.679.453 .       2.994.790 
1913 1914 

1915 

23 
23 

10.60 
11  50 
10  06 

GrrencCananea     .  . Mexico 
Vein 

$50,000,000 500.000 

$100 

$6,902,310 
813.80 

Depreciation     . .  . 528.733 
1913 
1914 
1915 

44 

It! 

9.63 10,72 

11  09 
Howe  Sound      Bntish    Columbia 

Vein 
$1.084. 150 

Bonds.$4.035.000 
0%.  due  19.30 

1.9.84.150 

$1 

$3,189,333 

$1.60 

Depletion   and 
Depreciation     . .  . .       7.544.263 

1913 

1914 1913 

13 
12 
9 

7.50 

Inspiration      Anzona 
Massive 

823.039.340 1.181.967 

$20 

$9,218,331 

87.81 

Depreciation     . .  . 
Development      .  . 

3.247.352 
1.363.038 

1913 
1914 
1915 

2(1 

8.14 

•:. 7X7,081  shares 
lli-yr   7^f  k'Old  bonds 

Sl.'i, 0(10  (100 

2,787.081 
Par  nominal 822,814.023 

88,35 

Depletion       
Deprecuilion    and 
Development 

30.098.387 

5.960.921 

1913 
1914 
1915 

lis 

Vein 4.34 

Macma 81.500.000 .300.000 

83 

81.102.642 

$3.88 

Development 
Depreciation     . .  . 

1.197.331 422.890 
1913 

1914 

1913 

'ti 

Vein 
6.82 

Miami          83.735.570 747.114 

$5 

$7.2.50.128 

$9.71 

Depletion       
Depreciation     . .  , 

12.309.089 
1.861.837 

1913 
1914 
1913 

33 
33 

42 

10.61 
Massive 

9.20 
8,77 

Mohawk       Michitran $2,500,000 100.000 

$23 

$2,113,191 
$21.13 

Depletion       
Depreciation     , .  . 

3.139.933 
1.475.461 

1913 
1914 
1915 

6 
11 

l(i 

1042 

Lode 8.23 

7,48 

Nerada  Con   Nevada 
Massive 89.997.283 1.999.437 

$3 

$8,703,049 

84.33 

Depletion       
Depreciation.     .  . 3.321.014 

7.139.907 

1913 
1914 
1913 

63 

49 

(S3 

982 
8,23 

Xew  Cornelia    .  . Arizona 
.M.issive 

89.000.000 1.800.00(1 

$3 

84.718.329 

$2.62 

Depletion       
Depreciation     . .  . 

3.210.860 
2.419. .376 

1913 
1914 

1915 
IJorth  Bulte     Montana 

Vein 
86.450.000 430.000 

813 

$1.. 309. 525 

8305 

Depletion       2.938.233 
1913 

1914 
1913 

28 
18 
19 

9.70 
11, .50 
13  12 

Old   Dominion   . .  .  . Arizona 
Vein 

$7,426,775 
297.(171 

823 

$603  123 

82,24 

Depletion       
Depreciation     . .  . 

3,795.837 

3.454.034 1913 1914 

1915 

31 

30 
28 

9  70 
8.22 
8,90 

Arizona 
Vein  and  massive 

845.000.000 430.000 

8100 

$13,490,130 

$29,98 

Depletion       
Depreciation     , .  . 58.384.895 

7..342..547 

1913 
1914 
1915 

156 
132 
140 

$2,750,000 110.000 

825 

$1,879  203 
$17,08 

Depletion        
Depreciation     . ,  . 2,138.688 1,347.240 

1913 1914 
1913 

12 

13 

Lo<le 11  31 9  42 

Rar  Con \rizonn 
Massive 

$15,771,790 
1.377.179 

$10 

$9,203,933 

85.78 

Depletion       

Depreciation     ..  . 
Development 

908.335 

2.903.725 
0.057.503 

1913 
1914 

1913 

37 

00 

9,78 

8.84 

9.49 0.  V.  X   Arizona 
Vein 

$525,000 
1.030.O00 

50c. 
$9. 324. 103 

$9.07 

Taxes,  insuram^. 
and    interest    . 

Depreciation     . .  . 12.252.910 
5.204.747 

1913 
1914 
1913 

Utah  Copper  .... 
ft.nh 

M.u«lTe 
$16,244,900 

1.824.490 

810 

821.108.147 
812.99 

Depletion       
Depreciation     . .  . 
Development 

12.738.035 
1.710.423 

010.3.39 

1913 
1914 

1915 
114 

116 
148 

9. 50 8.13 

7.50 

(»tThr  followtnr  r^mpanir*'  rrwrvcn  reprrwnt  thr  nprumwl.itinn  of  sev- 
eral yr«r*  and  the  lotal*  h^rrwllh  do  nol  spprnr  in  the  bnlaii'^  ̂ heet  of 

the  r^impany  nm  (Ti^iomarr  in  other  companies:  Ahmcck.  Calumet  &  Hecla. 
Cuil   tliittr    Kennct-ott.    and   Miami. 

*MCoM«  ftn*  Inlcndrfl  to  Inrltidr  t&xra  but  nol  depreolatton  and  depletion. 
CrrOll*  for  »old  and  m\vrT  are  allowed.  There  may  be  some  lack  of  uni- 
formlly    as   between   difTercnt    compantes    with    respect    to   depreciation    and 

taxes.  Chanpea  in  methods  of  accounting'  and  the  wide  variation  in  the 
amount  of  Federal  income  taxes  tend  to  make  the  net  costs  erratic  during 

the  three  later  years. 
(o)5*^5  000  000    notes.    67c:    and    S'ifi.OOO.OOO    notes.    7%;    due    January 

(dlWhero    two    flsrures    are    griven,    the    one    beneath    shows    the    copper 
content   of   the  ore  as  mined. 

(ejDoes  not  include  1.229.741   shares  of  New  Cornelia. 
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Production 
in  millions  of 

Ijounds  and  net  cost 
in  cciils  per  pound 

Year  Millions  Cents 

Ore  mined  during: 
1920 

Pounds 
copper 

recovered 

per  ton Tonnage  ofore(d) 

Estimated  ore-resourc( 
or  ore-reserves  as 

of  January  1. 1921 
Pounds 
copper 

per  ton Tons      of  ore 

is 

md   . Gross,  to 

July  15.  1921 

Rang«  of  prices 
of  stock for  three  years. 

1313  to  1915 

Hi^h    Low 

Ran^e  of  prices 
of.stock 

for  four  years. 

1918  to  1921 
High     Low 

Hierh  price  of 

Year 

Per 

share 

stoclc  during 

first  week  of 
January  1923 

1918 
1019 
1920 

25 
17 
20 

14.30 
12.60 
11.80 

822,193 25 
1918 1919 
1920 

10.00 

3.00 

1.50 
13.150.000 

300 

SIVi 

91 

40 

63 

1918 
1919 
1920 

272 
130 
139 

17.00 
14.50 
1650 

1.828.379 

(jl 

7.-1.9 55.000.000 
(m) 

66.0 

1918 
1919 
1920 S8.00 

4.50 

3.00 
$360,138,966 

91% 
ao% 77  T4 

31% 

48% 

1918 
1919 

77 
44 
65 

16.25 

15.76(0) 
2.205.200 

29 41  3 
264.390.01)11 

43.2 1918 
1919 
1920 18 

4>-i 

(h) 

1920 

1918 
1919 
1920 

51 45 

42 

16.00 
13.00 
14.00 

493.672 88 

1918 

1919 1920 
8.00 

3.00 
4.00 

46.273.949 

78% 
51% 86  Vi 

39% 

69 

1918 
1919 
1920 

68 
53 

58(g-) 

21.55 
16.06 
15.34  (p) 

1.560,240 

28 

1918 

1919 1920 
55.00 10  00 5.00 163.260.000 030 

3.50 480 200 370 

1918 
1919 
1920 

68 
53 

10.00 
14.00 
11.90 

1918 
1919 1920 

6.00 
4.00 4.00 19.581.761 55 34 67  il. 23 

33% 

1918 
1919 

102 
77 
11 

13.30 
13.01 
10.70 

4.343,301 26.3 

30.8 
690.306.106 

42.4 
1918 
1919 
1920 

26% 
33% 39  H 

7% 

15  Vi 

1920 

1918 
1919 
1920 

76 

40 
44 

14.02 
16.31 
14.46(1) 

1,838.140 24.9 35.3 
103.811.633 30.6 

1918 1919 

1920 

4.50 

3  00 
1.13  Vi 

29.991.709 

57% 

30% 50% 16% 
36% 

1918 
1919 
1920 

23 
17 

14.46 
16.02 
13.90 

452.957 38 

1918 

1919 
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6.00 

3. .'50 150 36.998.345 

64  Vi 
36  Vi 

63 26 

38% 

1918 
1919 
1920 

25 
20 
19 
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199.514 93 
1918 
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0.60 0.50 
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30% 

7 11 

1918 
1919 
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43 

28 
26 
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749.090 34 31.000,000(r) 35  0 
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3.76 10.029.387 

91 

51 

86 15 

28% 
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1919 
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53 
41 
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16.30(q) 

1.053.806 

43 1918 
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58% 
15 
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1919 
1920 

18 
17 

18 
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44.0 1918 

1919 1920 
0.30 

1.289.697 

7% 

3% 

5% 
1% 

2% 
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1919 
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99 

78 
79 

11.26 
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14.17(1) 
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33.7 
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1919 
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8.00 
6.00 
3.50 
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69% 

28 
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1919 
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61 
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52 
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9.60 
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674.473 77 1918 1919 
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4.00 

2.00 
3.00 

54.816.036 
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f35 

43  ■', 
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16 
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3.50 
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27V4 
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10 
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24 
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1919 
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10  00 
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43  U 

83 

41% 

35 
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1919 
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77 

44 
48 

15.69 
16.14 
17.38(1) 
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0.75 
46.786.617 

20 
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8 
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40 

40 
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0.26 

0.50 
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29  Vi 

12 

17% 

1918 
1919 
1920 

21 
14 
17 

20.91 
14.85 
17.64(1) 

313,983 53 1918 1919 
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1.00 

14.656.600 

38  Vs 
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8 

12% 

1918 
1919 
1920 

33 
28 

33 
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17.60 
30.30 
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92 
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1919 
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4.00 
14.405.260 

64 

38  Vi 

52% 

15 
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1918 
1919 
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98 

16.00 
15.00 
17.00 

1.565,547 

fil 
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1919 1920 

23.00 
16  50 
10.00 

98.096.537 200 
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380 155 
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1919 
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20 
19 
19 
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17.54 
17.70 
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4.00 1.00 
27.002.500 95 

50 

83 

33  % 43% 
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1919 
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84 
46 

47 

17  19 
14.94 
15.56 

1,706,938 38.2 
34  4 

83.004.043 41.36 1918 
1919 
1920 

325 

2  00 
1,00 

25.413.820 
37>,i 

15 

27  Vi 

10 

14% 

1918 
1919 
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55 

29 
43 

9.00 
9.80 
8.53(n) 

161.617 259 1.148.800(r) 
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1919 
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4..->0 

2.2.5 

2,00 

12.443.500 

nV; 

a. 
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18 

29% 

1918 
1919 
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14.53 
12.37 
13.14(1) 

5.556.800 

(k) 

18.8 
23.3 

364.130.800 
27.0 

1918 
1919 1920 

10  00 

6  00 

6.00 
113.946.398 

83  % 
39% 97% 41% 

61% 

iftCalumet  &  Hecia;  not  including:  shares  in  subsidiaries. 

fg-)IncludeB   copper    from    old    tailing-   in    Torch    lake, ftubsidiaries.   101.498.789  lb.  in  1920. Total,    including- 

(h)No  quotation  because  of  ownership  by  Kennecott. 
(i) $15,000,000  convertible  10-year  7%  bonds,  and  J35.000.000  con- 

vertible 15-year  6%  bonds. 
(j)Anaconda  also  produced  in  1920.  101.332.000  lb.  of  zinc.  6.430,000 

or.  of  silver,  and  32,530  oz.  of  erold. 

(k)United  Verde  Extension  also  produced  in  1920,  359.370  oz.  of  silver 
and  5530  oz.  of  grold. 

(Ulncludes  depreciation  but  not  depletion. 
(m)  Estimated  according-  to  the  prciliction  of  J.  F.  Kemp. 
(n)Cost  reduced  materially  by  cnniils  for  silver. 
(o)Direct  operating:  cost.   13  cent-^ 
(p)Coat  includes  production  from  Torch  lake  at  6.60c.  per  pound. 
(q) Includes  Mexican  taxes. 
(r)  Estimated. 
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general  coiisiiicraticiis  that  have  a  bearing  on  the 

problem. 

Data  Regarding  Sundry  Companies 

The  accompuiiying  table  gives  data  concerning  27  of 

the  leading  fopper-producing  companies  that  paid  divi- 

dends as  late  as  191S.  The  figures  were  obtained  prin- 

cipally from  three  sources;  namely,  the  small  book  jnib- 

liKhed  by  Ilayden,  Stone  &  Co.,  of  Boston,  called  'Mining 

Companies':  Waiter  Harvey  Weed's  'Mines  Handbook'; 
and  a  compilation  prepared  by  Cameron,  Michel  &  Co., 
of  New  York.  The  information  is  believed  to  be  accurate, 

as  those  who  prepared  the  publications  mentioned  ob- 

tained it  from  presumably  reliable  sources.  It  is  ap- 

parent that  the  companies  are  well-established  concerns 

that  have  produced  copper  at  a  profit — there  is  no  ques- 
tion of  fake  promotion.  It  may  be  assumed  also  that  the 

financial  maimgement  is  trustworthy  and  capable;  like- 
wise that  the  honesty  and  competence  of  the  engineers 

who  direct  the  technical  work  of  all  of  the  enterprises  is 

unquestioned,  though,  no  doubt,  some  are  more  able  than 
others.  One  remaining  element  of  uncertainty  is  the  way 

Nature  has  dispensed  her  favors,  and  even  in  this  par- 
ticular the  uncertainty  is  far  less  than  it  was  in  all  min- 

ing undertakings  20  years  ago  and  much  less  than  in  most 
of  the  enterprises  producing  gold  and  silver,  and  even 
lead  and  zinc,  ores  today. 

Massh'e  or  Blanket  Deposits 

This  is  a  consequence  of  the  exploitation  during  recent 

years  of  huge  'massive'  or  'blanket'  deposits  of  low- 
grade  ore  of  which  the  so-called  porphyry  coppers  are 
t\7)ieal.  By  means  of  modem  methods  of  sampling  with 

churn-drills  it  is  possible  to  foretell  with  confidence  the 
results  to  be  obtained  from  mining  these  massive  ore- 
bodies.  The  tonnage  and  grade  of  the  ore  in  the  entire 

deposit  can  be  determined  accurately;  this  is  indicated 
by  the  data  in  the  table,  where  the  estimates  of  ore- 

reserves  for  the  'porphyry'  mines  only,  can  be  regarded 
as  even  approaching  the  quantity  that  probably  will  be 
mined.  At  Butte,  for  instance,  it  would  be  impracticable, 
obviously,  to  develop  the  hundreds  of  veins  that  traverse 
the  Anaconda  property  so  as  to  disclose  the  ore-shoots 

far  in  advance  of  stoping.  In  heavy  ground  the  cost  of 

keeping  open  the  drifts  and  cross-cuts  would  be  pro- 
hibitive; and  yet  no  well-informed  engineer  questions  the 

immensity  of  the  copper  production  still  to  be  made  by 
the  Anaconda  company  from  the  mines  at  Butte,  by  the 

lode-mining  companies  of  Michigan  and  of  Arizona,  and 
by  companies  elsewhere  that  are  similarly  circumstanced. 

Incidentally,  it  is  interesting  to  note  that  many  of  the 
!«'  •  mining  companies  have  interests  in  enter- 
pn  the  ore-deposit  is  of  the  massive  type.    The 
Phelps  !)("lge  Corporation  is  to  annihilate  Sacramento 
hill  at  I'.islif.  and  will  mill  mo.st  of  the  resulting  material  • 
the  Caluin- 1  &  Arizona  company  owns  more  than  two- 
thirds  of  the  stock  of  the  New  Cornelia  company;  the 
Kentii'cott  <■  ration  owns  tlirce-eiglitli.s  of  the stock  of  the  1  -    ....  Co.  and  virtually  all  that  of  the 
Braden  company;  and  the  Anaconda  Copper  company 

owns  a  third  of  the  Inspiration  stock  and  holds  as  a  sub- 
sidiary the  Andes  Copper  Co.,  owner  of  a  mine  in  Chile, 

where  128.000,000  tons  of  1.49%  copper  ore  is  already 
assured  by  drilling.  Two  significant  facts  may  be  men- 

tioned: first,  that  the  number  of  partly  developed  high- 
grade  copper  mines  that  are  available  for  exploitation  is 
becoming  constantly  smaller;  second,  that  economical 

methods  of  mining  and  of  treating  ore  have  made  it  possi- 
ble to  win  a  profit  from  low-grade  material  that  a  few 

years  ago  was  considered  to  be  valueless.  It  is  a  fair 
assumption  that  most  of  the  important  copper  mines  of 
the  future  will  derive  their  ore  from  deposits  of  the 

massive  type  and  that  accordingly  it  will  be  possible  to 
ascertain  with  comparative  accuracy  the  quantity  and 
copper  content  of  their  ore. 

Ore-Rerves  or  Ore-Resources 

It  is  evident  that  one  of  the  fundamental  factors  upon 
which  an  intelligent  appraisal  of  the  value  of  any  mine, 

and  therefore  of  any  mining  stock,  depends  is  the  ore- 

reserve;  or,  to  put  it  another  way,  the  'ore-resources'  of 
the  mine.  The  word  'reserve'  is  applied  properly  to  ore 
that  has  been  at  least  partly  blocked  out  and  measured. 

'Ore-resources',  on  the  other  hand,  may  be  interpreted  as 
having  a  broader  meaning ;  it  may  refer  to  potential  ore, 
the  existence  of  which  seems  assured  because  of  geologic 

conditions  and  experience  in  neighboring  areas.  In  Mich- 
igan the  productive  life  of  some  of  the  copper  mines  is 

estimated  at  10,  that  of  others  at  30,  years,  under  the  nor- 
mal scale  of  operation.  This  estimate  is  not  based  on  the 

quantity  of  ore  blocked  out,  but  on  a  comparison  with  the 

experience  in  other  mines  near-by.  As  pointed  out  be- 
fore, the  actual  ore-reserve  of  the  Anaconda  company  at 

Butte  is  small  as  compared  with  its  ore-resources.  James 
F.  Kemp,  after  a  recent  examination  of  the  property  in 
behalf  of  the  American  Brass  company,  has  estimated 

the  "indicated  reserves"  as  being  sufficient  to  supply 
3.3%  ore  for  the  normal  requirements  of  the  reduction 
plants  for  15  years.  If  future  operations  of  the  company 
had  to  depend  upon  the  present  supply  of  proved  or 

jiartly  proved  ore  the  shares  would  be  far  less  valuable^ 
than  they  are  actually. 

Only  a  few  companies  other  than  the  so-called  por- 
phyries publish  estimates  of  their  ore-reserve,  for  the  rea- 

son that  the  figures  might  mislead  those  who  did  not 

appreciate  tliis  distinction  between  reserve  and  resources. 

Nevertheless  the  task  of  making  any  reliable  computa- 
tion of  the  value  of  the  shares  of  any  mining  company 

cannot  even  be  commenced  without  knowing  approxi- 
mately, or  at  least  assuming,  the  quantity  and  grade  of 

the  ore  that  eventually  will  be  mined.  In  the  table  where 

figures  are  shown  without  comment  or  foot-note  the  ore- 
reserves  are  given  as  reported  to  the  public  by  the  com- 

panies themselves.  The  other  data  in  this  column  are 
explained  in  each  instance. 

-Calculation  of  the  Present  or  Actuarial  Value 

The  mathematical  calculation  of  the  'present'  or  'actu- 
arial' value  of  mining  shares  based  on  known  or  esti- 
mated figures  may  be  illustrated  by  the  solution  of  a 

1 
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hypothetical    problem.      The    following    data    may    be 
assumed : 

Number  of  shares   (no  par  value)    500.000 

Annual  capacity  of  plant,    tons    2.500.000 

Oreresen-e.  tons    25.000.000 
Recoverable  copper  per  ton  ore,  pounds    50 

Cost  of  producing  copper,  cents  per  pound    12 

Selling  price  for  copper,  cents  per  pound    15 
Excess  of  current  assets  over  current  liabilities    $5,000,000 

The  life  of  the  mine  would  be  10  years,  and  the  annual 

operating  profit  would  be  $3,750,000  or  $7,50  per  share. 
The  present  value  of  $7.50  per  year  for  10  years  on  an 
assumed  basis  of  9%  income  would  be  $43.27,  this  being 
obtained  by  multiplying  by  7.5  the  figure  $5.77,  found  in 

Table  II  under  '10  years'  and  '9%'.  The  table  is  based 
on  $1.  Of  the  $7.50,  $3.89  would  represent  interest  at 

9%  on  $43.27 ;  while  if  $3.61  were  re-invested  annually 
at  4%  compound  interest  it  would  amount  to  $43.27.  In 
other  words,  a  sinking  fund  would  be  created  to  amortize 
the  original  investment.  In  addition  account  must  be 
taken  of  the  $5,000,000  operating  capital  represented  by 
the  excess  of  current  assets  over  current  liabilities,  which 
presumably  would  remain  nearly  constant  until  the  end 
of  the  period  of  operations  and  would  then  be  available 
for  distribution  among  the  shareholders.  From  Table 

III  we  find  that  the  present  value  of  $10  (the  quotient  of 
$5,000,000  divided  among  500,000  shares)  discounted  at 
8%,  is  $4.63.  Theoretically  one  of  the  hypothetical  shares 

would  be  worth  $47.90 — although  the  dividends  to  be  re- 
ceived would  amount  to  $75  plus  $10,  or  $85  per  share. 

The  value  of  plant  and  equipment  at  the  time  of  the 
exhaustion  of  the  mine  would  depend  on  local  conditions ; 
usually  it  would  be  comparatively  small.  There  would 
also  be  the  chance  of  material  increase  in  the  ore-reserves 

as  the  result  of  future  development,  but  this  might  well 
be  regarded  merely  as  a  factor  of  safety.  Income  from 

dividend-paying  investments  in  the  shares  of  other  min- 
ing companies,  as  in  the  instance  of  the  Utah  Copper 

Co.,  which  owns  a  controlling  stock-interest  in  the  Nevada 
Consolidated,  would  enhance  the  value  of  the  shares  of 

the  holding  company;  on  the  other  hand,  funded  in- 
debtedness in  the  form  of  outstanding  bonds  would  have 

the  opposite  effect.  If  adequate  information  were  avail- 

able upon  which  to  base  judgment  as  to  the  reasonably 

assured  dividends  from  such  investments,  a  separate  cal- 
culation of  the  present  value  of  them  could  be  made  and 

added  to  the  figure  already  obtained ;  or  the  amount  of 

the  income  could  be  added  directly  to  the  operating  profit 
in  the  original  computation.  On  the  other  hand,  the 
earnings  should  be  diminished  by  an  amount  sufScieut  to 

pay  interest  and  to  create  a  sinking  fund  for  the  redemp- 
tion of  outstanding  bonds  at  maturity.  The  existence  of 

such  features  obviously  would  complicate  the  calculation 
slightly;  but,  after  making  the  necessary  allowances,  a 
computation  similar  to  the  one  shown  should  give  the 

approximate  value  of  the  shares  at  the  date  of  the  sup- 
posed purchase. 

The  whole  appraisal  is  based  of  course  on  the  assump- 
tion that  the  mine  is  to  be  in  steady  operation  at  normal 

capacity.  A  person  of  a  pessimi.stic  turn  might  be  in- 

clined, not  without  justification,  to  point  to  the  past  two 

years  and  argue  that  the  assumption  of  steady  operation 
is  unwarranted.  However,  many  excellent  arguments  are 
advanced  by  students  of  the  industry  that  convince  them 

that  a  repetition  of  any  such  depression  is  extremely  un- 

TABLE   n 

Present  Value  of  an  Annual  Dividend  of  $1,  for  'a'  Teaj-s  at  'b' 
ingr  Capital  to  be  Replaced  by  ReinvestmentB  at  4% 

Years  7%  srt  9% 

6     $4:,53  $4,33  84.15 
7         5.09  4,84  4  62 
8         5.60  5.30  5.04 
9          6.08  5.73  5.43 
10          6  53  6.12  5.77 

11     6.94  6  49  6.09 
13          7.32  6.82  6..39 
13     7.68  7.13  8.66 
14     8.03  7.43  6.91 
15     8.34  7.79  7.14 

16         8.63  7.95  7.38 
17     8.91  8.18  7.56 
18     9.17  8.40  7.75 
19     9.42  8.61  7.93 
20     9.65  8,80  8.09 

21     9.87  8.99  8.24 
23     10.08  9.16  8.39 
33     10.28  9.32  8.52 
3*     10.46  9.47  8.65 
25     10.64  9.61  8.77 

26     10.80  9.75  8.88 
27     10.98  9.88  8.99 

"S     11.11  10.00  9.09 
29     11.25  10.11  9.18 
30     11.38  10.33  9.37 

%f  Assam- 

10% 

53.99 

4.41 
4.79 

5  14 
5.45 

5  74 6.00 

6.24 
6.46 

6.67 

6.86 
7.03 

7.19 
7.34 

7.49 7.62 
7.74 

7.85 7.96 

8.06 

8.16 
8.25 

8.33 
8.41 
8.49 

likely.  Many  of  the  facts  upon  which  these  arguments 
are  based  will  appear  in  the  course  of  this  article. 

Should  there  be  no  definite  information  as  to  plans  for 
increasing  the  capacity  of  reduction  plants,  the  rate  of 
future  production  would  be  estimated  by  considering  the 

TABLE  III 

Present  Value  of  SI  Payable  in  'a'  Years  With  Discount  Compounded at  'b'  To 

Years  7%  8"^^  9</e  lO'-'r 
6       50.666  80.630  S0.596  50.564 
7           0.633  0.583  0.547  0.313 
8          0.583  0..540  0.502  0  467 

9           0.544  0.500  0.460  0.424 
10          0.508  0.463  0.422  0.386 

11          0.475  0.429  0.388  0.350 
13          0.444  0.397  0.356  0.319 
13          0.415  0.388  0.326  0.290 
14          0.388  0.340  0.299  0.263 
15          0.362  0.315  0.275  0.239 

16     0.339  0  292  0.252  0.218 
17     0.316  0.270  0.331  0  198 
18     0.296  0.2.50  0.212  0  ISO 
19     0.276  0.232  0.194  0  Hi4 
20     0.258  0.215  0.178  0  149 

21           0.341  0.109  0.164  0.135 
33          0.386  0.184  0.150  0  133 
23          0.211  0.170  0.138  0.113 
34          0.197  0.158  0.138  0.102 
25          0.184  0.146  0.116  0.092 

26          0.172  0.133  0.106  0.084 
27          0.161  0.123  0.098  0.076 
38          0.130  0.118  0.090  0.069 
39          0.140  0.107  0.083  0.003 
30          0.131  0.099  0.075  0.057 

past  record.  In  general,  the  tonnage  treated  in  1916  and 
1917  is  probably  higher  than  the  economical  maximum. 
In  order  to  swell  production  during  tlie  period  of  liigh 
prices,  operations  were  expanded  to  an  extent  such  that 
efficient  work  could  not  be  done.  Likewise  the  estimate  of 

the  cost  of  future  production  would  have  to  be  based  on 
past  performances ;  the  figures  would  be  modified  accord- 
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iuK  to  the  jiulpiiifiit  of  the  prospi  otivo  iuvestor  or  his  ad- 

visers, iifttT  a  lan'lul  analysis  of  sundry  variable  factors 

of  whii-li  the  first  five,  enumerated  below,  are  the  more 

imrwrtant.  The  last  item  in  tlie  list— the  selling  price  of 

thf  product— taken  in  conjunction  with  the  cost  of  pro- 
duction would  determine  another  all-important  factor  in 

the  calculation  of  the  share-value,  namely,  the  per-toii 

profit  on  tlie  ore.  The  remainder  of  this  article  will  con- 

sist of  a  brief  discussion  of  the  following  subjects  as  re- 

lated to  tlic  future  of  tlie  copper-mining  industry, 
(1)  Metallurgic  efficiency 
(2)  Cost  of  labor 

(3)  Cost  of  supplies  for  mining  and  reduction 

(4)  Cost  of  power 
(5)  Freight  on  product  marketed 
(6)  Market  price  for  copper. 
Although  tlie  last  is  by  long  odds  the  most  important, 

the  others  need  to  be  considered  carefully.  It  is  not  im- 
l>ossible  that  unforeseen  changes  in  the  character  of  ore 
in  specific  instances  might  result  in  a  decreased  recovery 
of  copper,  but  this  is  improbable.  On  the  other  hand, 
every  reason  exists  to  anticipate  imjirovcd  mctallurgie 
efficiency,  particularly  in  concentration  as  distinguished 
from  smelting. 

Improvements  in  Metallubgt 

No  one  conversant  with  the  progress  made  in  concen- 
tration doubts  that  a  complete  rceoveiy  will  be  ap- 

proached more  nearly  than  it  has  been,  in  spite  of  the 

strides  made  in  the  last  decade.  The  period  of  suspen- 
sion of  operations  in  the  copper  industry  has  been  de- 

voted to  research  and  experiment  in  an  intensive  way, 

and  I  do  not  hesitate  to  predict  that  tlie  recovery  at- 
taincfl  at  many  plants  when  milling  is  resumed  vvill  ex- 

i-cfd  the  best  records  made  in  the  same  plants  before  the 
shut-down.  At  one  large  concentrator  a  saving  of  $200,- 
iiCM)  per  year  will  be  accomplished  merely  by  a  change  in 
flotation  reagents,  and  this  will  be  aeompanied  by  im- 

proved recovery  in  the  concentrate.  Advantage  has  been 

taken  of  the  shut-down  to  remodel  and  alter  plants  with 
a  view  to  lessening  the  cost  of  operation.  An  interesting 
record  that  empha.sizes  improvement  in  concentration  is 
the  performance  during  1920  of  the  Calumet  &  Heela 

"•ompany,  whereby  14.138,240  lb.  of  copper  was  recovered 
from  old  tailing  having  an  average  content  of  1.3.10  lb. 

per  ton.  Of  this,  10.24  lb.,  or  practically  80%  of  the 
total.  wa.s  recovered,  at  a  cost  of  6.6c.  per  pound.  It  is 
estimated  that  the  cost  will  be  reduced  to  4J  or  5e.  per 
pound  when  the  prices  paid  for  labor,  coal,  and  other  sup- 
pli'-s  shall  have  l)een  readju.sted  to  'normal'.  Calculations 
.show  tliat  there  is  alwut  35,000,000  tons  of  tailing  still  to 
\*e  treated  with  an  estimated  gross  copper  content  of  400  - 
OOO.OOft  pounds. 

Recent  improvcmenis  and  refinement,s  in  the  tc':hnique 
of  leaching  low-grade  copper  ore  have  been  notable,  and 
a  de<-i(l('d  ip'^  n-.is--  in  the  quantity  of  ore  subjected  to  this 
treatment  may  be  anticipated.  In  Arizona,  for  example, 
both  the  Miami  and  Inspiration  companies  have  large  re- 
ftervPH  of  oxidized  and  mired  ores  from  which  they  have 
not  attempted  a.s  yet  to  recover  the  copper.    One  great  ad- 

vantage of  leaching  is  that  the  costly  smelting  process  is 
made  unncces,sary,  because  refined  copper  is  precipitated 

from  the  leach-solution  by  electrolysis.  It  is  said  that  the 
Inspiration  company  has  already  decided  to  erect  a  leach- 

ing i)lant  essentially  like  that  of  the  New  Cornelia  com- 
pany at  Ajo.  In  making  a  calculation  of  the  value  of  the 

shares  of  any  i)articular  company  tlic  only  Siife  criterion 
liy  whicli  to  estimate  future  nictalluigical  i>erformance 
is  the  past  record.  Each  enterprise  is  a  problem  in  itself, 

Init,  speaking  g(>ncrally,  it  is  safe  to  anticipate  some  im- 
provement ill  iiict;ilhirgic  results  ami  a  consequent  favor- 

able influence  on  the  factor  of  'profit  per  ton  of  ore'. 
Wages  and  Future  Labor-Costs 

It  would  be  hazardous  to  perdict  that  wages  ever  will 

return  to  pre-war  levels.  Nevertheless  the  wages  of 
miners,  and  mill-  and  smelter-men,  and  other  employees 
in  the  industry  have  already  been  reduced  by  from  20  to 

30%  ;  and  from  every  hand  come  reports  of  greatly  in- 
creased individual  efficiency  on  the  part  of  workmen. 

This  la,st  condition  iiivarial)ly  accompanies  restriction  or 
curtailment  of  industry,  for  in  spite  of  schemes  to  alter 
arbitrarily  the  law  of  supply  and  demand,  wages  are  low 

and  personal  eflficiency  is  high  when  jobs  are  scarce.  Con- 
tinued decrease  in  the  cost  of  living  may  warrant  fur- 

ther reduction  in  wages;  and,  on  the  other  hand,  a  re- 
sumption of  industrial  activity  throughout  the  country 

conceivably  may  have  the  effect  of  lessening  the  numl>er 
of  idle  men  to  an  extent  such  that  a  man  need  not  work 

so  hard  to  keep  his  place  on  the  payroll ;  but  there  is  little 
likelihood  of  a  return  to  conditions  as  they  existed  during 
the  War,  when  miners  and  other  laborere  did  about  as 

they  pleased  and  were  paid  wages  far  in  excess  of  what 

they  had  even  dreamed  a  few  yeai-s  before.  Frequently 
some  contract  system  that  would  net  the  miner  as  much 

as  from  .$8  to  $12  per  day  in  the  so-called  high-priced  dis- 
tricts was  the  only  method  of  payment  that  obtained  any 

results  whatever.  This  was  true  at  Butte,  where  the 

nominal  wage-scale  was  $5.75  per  shift.  This  has  now 
been  cut  to  $4.25,  as  compared  with  $3.50  before  the  War. 
A  reasonable  conclusion  seems  to  be  that  the  labor-cost 

of  producing  copper  during  the  next  15  years  will  be 
somewhere  between  that  of  1918  and  that  of  1913,  prob- 

ably nearer  the  latter  than  the  former. 

In  this  connection  mention  may  be  made  of  the  im- 
proved equipment  for  underground  work,  the  result  of 

which  will  be  to  reduce  the  labor-cost  by  the  substitution 

of  mechanical  energ>-  for  human  effort.  Methods  of  min- 
ing are  not  susceptible  of  radical  improvements  com- 

parable with  those  made  in  metallurgy,  but  there  is  much 
room  for  increased  efficiency  in  accomplishing  the  various 

fundamental  operations.  The  work  com]u-e]icnded  by 

the  term  'mucking',  meaning  the  moving  of  ore  from  the 
place  where  it  is  broken  to  a  car  or  a  chute,  was  done  by 
hand  almost  invariably  before  1914.  It  is  tedious  labor, 

wasteful  of  human  effort.  One  good  result  of  the  war 
period  was  the  added  emiihasis  given  to  the  need  for  im- 

proving upon  this  jirimitive  method  of  handling  rock. 
When  it  was  impossible  to  get  men  to  work  at  any  price, 
attention  was  turned  to  the  devising  of  small  mechanical 
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shoveling  machines  and  mechanically  operated  scrapers. 

The  impetus  given  to  the  development  of  these  devices 

has  been  such  that  'mucking'  of  the  old-fashioned  kind 

soon  may  become  obsolete.  The  'No.  2'  shovel  will  doubt- 
less retain  a  place  underground,  but,  except  in  small  pros- 

pects, tlie  bulk  of  the  ore  will  be  loaded  by  mechanical 
means.  At  some  mines  the  utilization  of  mechanical 

equipment,  in  conjunction  witli  lower  wages  and  in- 

creased personal  efficiency,  will  result  in  a  labor-cost  for 
mining  even  lower  than  that  prevailing  in  1914. 

Decline  in  the  Cost  of  Supplies  and  Materials 

The  cost  of  supplies  for  the  mining  and  treatment  of 
ore  has  already  decreased  measurably  since  1920,  and 

every  indication  points  to  still  further  reductions.  In 

the  'Mining  and  Scientific  Press'  of  September  17,  1921, 
a  comparison  was  made  of  the  price  of  certain  supplies 

and  materials  in  August  1920  and  in  August  1921.  Ex- 
cept for  two  items,  the  decrease  ranged  from  10  to  50% 

and  averaged  about  20%.  The  tendency  is  still  down- 
ward ;  how  far  the  reduction  will  go  is  uncertain  but  there 

is  no  reason,  at  the  present  time,  to  anticipate  a  reaction 
in  the  opposite  direction,  and  the  further  decrease  may 
be  appreciable. 

Cost  of  Power 

Another  important  item  is  the  cost  of  power.  In 
Michigan,  where  coal  is  used  to  generate  steam  for  power 
purposes,  the  variation  in  the  price  of  fuel  has  a  material 
bearing  on  the  net  cost  of  production.  In  Arizona,  New 
Mexico,  and  nortliern  Mexico  expensive  oil  is  burned  in 
Diesel  engines  that  serve  as  prime  movers  in  the  electric 

power-plants.  The  price  of  coal  in  Michigan,  the  greater 
part  of  which  arises  from  freight-charges,  should  be  less 
than  it  was  during  1919  and  1920,  thereby  effecting  a 

lower  cost  for  steam-power ;  and,  in  the  South-West,  the 
development  of  hydro-electric  energy  from  the  Colorado 
river  is  being  relied  upon  to  supply  power  at  reasonable 
cost.  It  is  uncertain  as  yet  how  soon  any  considerable 
portion  of  the  truly  tremendous  potential  energy  now 
dissipated  in  the  Grand  Canyon  will  be  made  available 

for  industrial  use.  In  the  meantime,  the  price  of  fuel-oil 
is  likely  to  increase  rather  than  to  decrease ;  for  this  rea- 

son, among  others,  the  mine-owners  are  particularly  anxi- 
ous to  hasten  the  harnes.sing  of  the  Colorado.  According 

to  L.  D.  Ricketts,  the  mines  and  smelters  of  the  South- 
West  now  require  about  70,000  hp.  in  addition  to  power 

generated  from  'waste'  heat  and  this  demand  will  be  in- 
creased to  100,000  hp.  within  four  or  five  years.  Taking 

the  American  copper-mining  industry  as  a  whole  the  con- 
clusion is  probably  justified  that  the  unit  cost  of  power 

should  be  less  during  the  next  fifteen  years  than  it  has 
been  for  the  last  five,  and  probably  less  than  for  the  last 
twenty. 

Freight-Rates  Play  an  Important  Part 

Speaking  generally,  copper  is  not  found  near  the  point 
of  consumption.  This  means  that  the  cost  of  transporta- 

tion of  bullion,  especially  in  the  Western  States,  is  a  large 
item  in  the  expense  of  marketing,  and.  therefore,  an  im- 

portant factor  in  the  determination  of  the  profit  per  ton 

of  oi-e.  If  any  corroboration  of  this  were  needed  it 
might  ])e  found  in  a  recent  statement  by  James  S.  Doug- 

las, president  of  the  United  Verde  Extension  company. 
He  assigns  to  high  freight-rates  on  copper  bullion  one  of 

the  first  places  among  the  obstacles  to  rea.sonably  profit- 
able operations  at  Jerome.  Solution  of  this  problem  for 

the  producers  in  Arizona  and  in  the  South-West  generally 

may  be  the  establishment  of  railroad  connec'tions  between 
the  smelters  and  the  Gulf  of  California  so  tliat  copper 

may  be  shipped  to  New  York  by  boat  through  the  Panama 
Canal.  Sui-veys  for  such  a  railway  have  been  made ;  and 
in  the  meantime  effort  is  being  made  to  ol)tain  a  satis- 

factory rate  on  rail-shipments  to  Los  Angeles.  A  3000- 
mile  haul  by  rail  to  the  Atlantic  seaboard  as  compared 

with  300  miles  to  the  Pacific  Coast  followed  by  an  inex- 
pensive shipment  for  6000  miles  by  sea,  seems  to  be  an 

economic  waste.  Factors,  however,  that  should  not  be 

overlooked  are  the  cost  of  trans-shipment  and  of  marine 
insurance,  and  the  time  consumed.  The  last  need  not  be 
considered  when  blister  copper  is  stored  everyAvhere  as  at 

pi-esent,  but  it  does  have  an  influence  in  normal  times. 
Besides  the  part  played  by  freight-rates  in  the  hauling 

of  the  product  to  market,  must  be  considered  the  effect  of 
the  high  cost  of  transportation  on  bulky  supplies  and 

commodities  essential  to  cari-ying  on  the  industry. 
Freight -rates  have  been  reduced  already  in  many  places 
and  the  railroads  have  indicated  their  intention  to  make 

further  reductions,  irrespective  of  any  action  by  the 
Interstate  Commerce  Commission.  The  roads  naturally 

must  look  out  for  themselves,  but  they  will  make  the 

required  reductions  if  convinced  that  they  are  necessary 
to  revive  and  preserve  the  mining  industry. 

It  is  apparent  tliat  the  trend  of  each  of  the  chief  factors 
involved  in  the  cost  of  producing  copper  is  downiward. 
Economic  forces  are  so  complex  and  so  uncertain  as  to 

make  it  impossible  to  predict  with  any  assurance  how  far 
this  downward  trend  will  go  ultimately.  Although  they 

do  not  even  hope  to  see  another  period  of  cheap  produc- 
tion like  that  of  1910,  1911,  and  1912,  the  engineers  in 

charge  of  the  older  enterprises  look  forward  confidently 

to  being  able,  by  virtue  of  efficient  methods  in  everj'  de- 
partment, to  approach  closely  the  record  of  low  costs 

established  in  those  years.  As  to  the  newer  enterprises, 
like  Braden  and  Chile  Copper,  new  low  records  will 
doubtless  be  made. 

The  Effect  of  the  Surplus  Stock  on  the  Price  for 

Copper 

But,  no  matter  how  economical  and  efficient  operations 
may  be,  nor  how  cheaply  copper  can  be  made,  tlicre  must 
be  a  market  at  a  price  in  excess  of  the  cost  of  production 

by  an.y  particular  company,  if  that  company  is  to  con- 
tinue to  operate.  The  price  of  copper  theoretically  is 

subject  to  the  law  of  supply  and  demand ;  practically,  it 
has  been  controlled  to  a  certain  extent  by  concerted  action 

on  the  part  of  strong  producers  in  curtailing  output  when 
the  stock  of  finished  metal  in  the  market  has  been  ex- 

cessive. That  condition  confronted  the  producers  early 

in  1921 ;  a  surplus  of  more  tlian  a  billion  pounds  existetl. 
and  production  exceeded  current  consumption.     If  the 
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Ittw  of  supply  ami  lifiuaml  had  been  allowed  to  take  its 

course  at  the  begimiiug  of  the  year,  the  various  com- 

panies, theoretically,  would  have  been  forced  to  suspend 

pnxlui'lion  suci-cHsively  in  the  order  of  their  cost  of  mak- 
ing and  marketing  the  metal,  beginning  of  course  with  the 

highest-cost  producer.  At  first  the  surplus  stock  would 

have  continued  to  increase,  the  market  quotations  for  cop- 
per would  have  decreased,  and  other  companies  would 

have  shut-down  until  only  the  few  that  were  able  to  pro- 
duee  at  the  least  cost  would  have  survived.  For  a  time 
then'  would  have  existed  a  condition  of  approximate 

equilibrium.  Then  the  stock  of  metal  would  have  de- 
crea-scd  gradually,  the  market  price  would  have  in- 

creased :  one  at  a  time  the  companies  would  li.ivo  resumed, 

but  in  the  opposite  order  from  their  shutting-down.  This 
hypothetical  chain  of  events  might  be  elaborated  by  in- 

cluding the  fluctuations  in  consumption  of  the  metal.  If 
economic  laws  functioned  as  precisely  and  promptly  as 
the  laws  of  nature  the  consumption  of  metal  would  have 
been  stimulated  as  the  price  graduall.v  lowered  and  the 
depletion  of  the  excess  stock  would  have  been  accelerated. 
On  the  other  hand,  the  subsequent  increase  in  price  would 
have  discouraged  use  of  the  metal  and  would  have  tended 
to  retard  the  resumption  of  mining  operations. 

If  the  processes  of  shutting-down  a  mine,  mill,  and 
smelter,  and  of  re-organizing  a  force  of  men  and  re-start- 

ing the  plants  were  as  simple,  for  instance,  as  the  switch- 
ing on  and  off  of  an  electric  light,  and  if  expenditures 

stopped  with  shutting-down  as  the  current  does  when  the 
switch  is  off,  the  suspension  of  production  last  spring  by 
tacit  agreement  might,  possibly,  never  have  occurred ;  the 
companies  might  have  concluded  individually  to  let  the 
devil  take  the  hindmost.  Or,  more  likely,  production 
might  have  l)een  suspended  entirely  for  a  time  by  all  of 
the  companies,  including  New  Cornelia,  Chile,  Quincy, 

Miami,  Copper  Range,  Cerro  de  Pasco,  Kennecott,  Mo- 
hawk, and  the  few  others  that  are  still  producing  on  a 

large  though  curtailed  scale.  It  was  evident  that  eventu- 

ally a  shut-down  of  some  mines  was  unavoidable;  the 
.Tackling,  Anaconda,  Calumet  &  Hecla,  Phelps  Dodge, 
and  other  interests  concluded  that  the  industry,  and  con- 

sequently they  themselves,  would  gain  if  the  large  com- 
panies suspended  production  voluntarily  and  in  concert, 

in.stead  of  allowing  Nature's  law  of  the  survival  of  the 
fittest  to  determine  the  order  and  extent  of  shutting- 
down  ;  this  process  of  elimination  would  have  strained  the 
resources  of  the  survivors  seriously  and,  moreover,  would 
have  deferred  the  reduction  of  the  surplus  stock  of  metal 
to  reasonable  size.  Some  of  the  mines  that  were  shut- 

down in  all  probability  could  have  continued  production 
at  an  operating  loss  that  was  less  than  the  'shut-down' 
expense  actually  has  been ;  but  the  results  of  the  suspen- 

sion have  proved  the  soundness  of  the  reasoning  that 
dictated  it.  The  Anaconda  company  has  resumed  pro- 

duction on  a  small  scale ;  the  United  Verde  and  United 
Verde  Exten-ion  liavo  definitely  announced  n.-sumption 
within  a  month  and  April  1  has  been  set  as  the  date  for 
commencement  at  several  of  the  Calumet  &  Hecla  mines 
in  Michigan;  other  annoujicements  may  be  made  before 

this  is  printed.    The  fact  should  be  emphasized,  however, 
that  caution  will  be  the  watchword. 

Diminution  op  the  Sukph's  Stock 

Reverting  to  the  consideration  of  the  probable  selling 

price  for  copper  during  the  next  fifteen  j-ears,  there  may 
be  enumerated  a  number  of  pertinent  facts  that  support 
the  view  that  the  demand  for  the  metal  will  be  excellent 

and  the  price  rea.sonably  high.  In  the  first  place  the 
surplus  of  unsold  metal  has  been  decreased  by  nearly 
300,000,000  lb.  during  the  last  year  and  is,  at  the  present 

time,  being  further  decreased  at  the  rate  of  fully  50,000,- 
000  lb.  per  month,  this  figure  representing  the  excess  of 

current  consumption  over  current  production.  It  is  esti- 
mated that  the  nonnal  supply  of  un.soId  copper  should  be 

around  350,000,000  lb.  and  that  the  actual  present  supply 
is  700,000,000  lb.  This  would  leave  350,000.000  lb.  to  be 

used,  over  and  above  the  current  production  of  40,000,- 
000  lb.  per  month  from  North  and  South  America,  before 
the  surplus  would  disappear.  At  the  rate  of  50,000,000 
lb.  per  month,  seven  months  would  be  required,  but  the 
fact  must  be  borne  in  mind  that  from  three  to  four 

months  elapses  from  the  time  ore  is  taken  from  the  mine 
until  the  copper  it  contains  is  ready  for  the  market.  On 
this  basis  it  would  seem  logical  to  commence  production 
at  a  rate  not  greater  than  the  current  consumption  soon 
after  April  1,  1922 ;  which,  in  fact,  is  the  date  mentioned 
in  most  rumors  of  resumption. 

Necessity  for  Caution 

Should  all  the  mines  that  are  idle  or  at  which  produc- 
tion is  materially  curtailed  commence  to  operate  at  full 

capacity  this  spring  the  output  would  be  in  excess  of  con- 
sumption and  the  surplus  would  again  commence  to  ac- 

cumulate. It  is  the  recognition  of  such  a  possibility  that 

impels  the  exercise  of  extreme  caution  in  ordering  a  re- 
sumption of  production.  The  companies  are  in  the  posi- 

tion of  a  small  boy  who  has  just  been  burnt ;  while  the 

memory  of  it  is  fresh  he  won't  play  with  fire.  They  dread 
a  surplus.  The  accompanying  curve,  indicating  gi-aphic- 
ally  the  fluctuation  in  output  during  the  last  30  years, 

shows  an  abnormal  production  during  1917- '18- '19,  the 
reasons  for  which  need  no  repetition.  The  production  in 
1919  and  1920,  however,  is  not  in  excess  of  what  should 
have  been  expected  had  normal  economic  forces  been 
operative.  In  1921  production  was  far  below  normal. 

The  producers  make  the  point  that  under-cansumptimi — 

not  over-production — since  the  "War,  allowed  the  surplus 
to  increase  during  1919  and  1920.  This  emphasizes  the 
last  important  element  in  a  summary  of  conditions  in  the 

copper-mining  industry,  namely,  tlie  need  for  stimulating 
the  consumption  of  the  metal. 

Prospects  for  Increased  Consumption 

It  is  for  this  purpose  primarily  that  the  Copper  & 
Brass  Research  As.sociation  has  undertaken  to  re-estab- 

lish the  vogue  of  copper  for  the  uses  in  which  it  was  pre- 
eminent before  the  War  and  to  develop  new  uses  for  the 

metal.  One  of  the  important  functions  of  the  association 

is  to  acquaint  the  public  with  the  merits  of  articles  and 
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materials  made  of  copper  and  brass.  Like  the  politicians 

and  the  moving-picture  directors,  the  manufacturers  have 
their  eare  to  the  ground  and  give  the  people  what  they 
want ;  if  they  want  copper  and  brass  instead  of  wood  or 
iron  or  glass  or  some  other  substitute,  they  get  it ;  and, 
because,  for  a  great  many  uses,  copper  is  unquestionably 

superior  and  more  economical  in  the  long  run,  the  organ- 
ized effort  to  educate  the  public  should  be  effective. 

There  is  one  potent  force  for  increased  consumption 

that  is  sometimes  disregarded — that  is,  a  reasonably  low 
price  for  the  metal.  There  will  be  purchasers  for  copper 
at  15c.  who  would  not  purchase  at  17c. ;  and  the  need  at 
the  present  time  is  to  encourage  buyers  and  to  stimulate 
consumption.  The  industry  in  the  end  will  be  far  better 
off  if  copper  remains  around  15e.,  for  several  years  at 

justified  spread  between  the  cost  of  refined  copper  and  of 
the  manufactured  products.  Whatever  the  reasons  may 
have  been,  there  is  no  denying  the  fact,  nor  the  result, 
namely,  a  tendency  to  restrict  the  consumption  of  copper. 
The  intention  to  obviate  this  bad  condition  is  one  of  the 

Anaconda  company's  reasons  for  negotiating  the  pur- 
chase of  a  controlling  interest  in  the  American  Brass  Co. 

Clearly  it  is  to  Anaconda's  advantage  to  stimulate  the 
market  for  brass  because  that  will  stimulate  the  produc- 

tion of  metals,  wherein  lies  Anaconda's  greatest  profit. 
This  will  be  accomplished  most  effectively  by  selling  man- 

ufactured goods  at  a  reasonable  price.  Manufacturing 
companies  of  a  similar  character  will  be  obliged  to  im- 

prove their  methods  or  cut  their  profits  to  compete  with 

the  American  Brass  Co.,  and  general  benefit  to  the  cop- 
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GRAPHS  SHOVyiNG  RECENT  STATISTICS  OF   COPPER  PRODUCTION   AND    PRICE 

least,  than  it  would  be  if  the  price  were  to  be  manipu- 

lated to  20c. — a  fact  that  no  one  appreciates  better 
than  the  producers  themselves.  Viewed  from  another 

angle,  high  prices  for  copper  would  tempt  mining  at  a 
rate  greater  than  consumption  warrants  and  the  result 

would  be  the  accumulation  of  another  surplus.  EfScient 

and  economical  operation,  and  a  small  margin  of  profit 
on  production  at  the  full  capacity  of  his  property  seem  to 
offer  most  to  the  copper  miner  today.  Manifestly,  one  of 
the  essentials  to  efficient  production  is  operation  at  maxi- 

mum capacity. 

High  Price  Restricts  Use  op  the  Metal 

In  connection  with  the  question  of  prices,  attention 
should  be  drawn  to  the  disadvantage  under  which  copper 
has  labored  because  of  an  apparent  disinclination  on  the 
part  of  fabricators  of  copper  and  brass  to  sell,  at  a  sacri- 

fice if  need  be,  stock  manufactured  from  high-priced  cop- 
per, and  perhaps  at  a  high  labor-cost.  Either  this  policy 

on  their  part  or  wasteful  methods  of  manufacture  or  of 

distribution,  or  a  combination  of  these,  resulted  in  an  un- 

per-mining  industry  should  ensue,  although  there  should 

be  no  delusion  as  to  Anaconda's  motives  being  unselfish. 
Other  influences  working  toward  greater  consumption 

may  be  mentioned.  The  electrification  of  railroads,  both 

old  and  new,  and  the  really  marvelous  expansion  in  hy- 
dro-electric power  development  that  is  assured  in  the 

immediate  future  both  indicate  an  important  demand  for 
copper.  The  resumption  in  building  of  both  residential 
and  of  business  and  industrial  structures  is  already  under 
way  and  the  requirements  for  copper  will  be  large,  partly 
as  a  direct  result  of  the  work  done  by  the  Copper  &  Brass 
Research  Association. 

One  important  outlet  of  American  copper  is  Europe ; 
how  long  it  will  be  before  the  market  there  becomes  nor- 

mal no  one  can  say.  Certainly  one  of  the  fii-st  commodi- 
ties that  will  be  imported  in  quantity,  when  financial  ad- 

justments make  increased  business  possible,  is  copper. 
The  metal  is  vitally  necessary  and  comparatively  little 
of  it  is  produced  in  Europe,  so  that  further  improvement 
in  exchange  and  a  semblance  of  prosperit.y  sliould  be  ac- 

companied by  increased  jiurchases.     Gei-many  has  been 
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tJie  largi-st  importer  of  American  copper  in  recent 

months,  in  spite  of  the  hea^r  handicap  of  demoralized  ex- 

ohaiigi*  ratt-s;  212.101.000  lb.  has  been  taken  by  that 

country  during  the  past  year.  Geraiany  has  always  been 

one  ofAmerica's  best  customei-s  for  copper  and  as  soon 

jLs  tlie  time  comes  when  slie  can  supply  her  needs,  she  will 

take  not  only  the  rejrular  amount  but  a  large  excess  to  re- 
new the  stocks  that  disappeared  during  the  War. 

A  Short.vge  of  Copper  Possible  Within  15  Years 

J.  Tarke  Channing,  in  a  recent  address  at  Columbia 

University,  made  this  forecast  regarding  the  future: 

"The  'poi-phyry'  mines  have  been  worked  for  very  nearly 

fifteen  years  and  at  present  are  the  main  source  of  pro- 
duction in  the  United  States.  In  the  meantime  there 

have  been  discoveries  of  some  large  deposits  in  South 
America  and  also  in  Central  Africa,  but,  as  a  whole,  I 

think  we  can  safely  s<iy  that  the  copper  resources  of  tlie 
world  are  extremely  limited,  in  fact  they  are  more  limited 

than  those  of  any  other  of  the  baser  metals,  and  unless 
new  deposits  are  found  we  will  be  threatened  in  fifteen 

years  witli  another  sliortage  of  copper". 
In  the  meantime  it  seems  reasonable  to  predict  a  health- 

ily increasing  domestic  consumption  and  before  long  a 
satisfactory  foreign  consumption.  This  should  assure  a 
firm  and  moderately  high  market  price,  which  is  the  sixth 
of  the  factors  previously  enumerated  as  being  involved  in 
the  detennination  of  the  profit  per  ton  to  be  realized  by 

any  copper-mining  company,  and  in  the  appraisal  of  its 
shares. 

Sh.\res  .\re  a  Legitimate  Investment 

To  summarize,  the  value  of  a  sliare  in  any  copper-min- 
ing enterprise  depends  upon  (a)  the  luiniber  of  shares 

outstanding,  (b)  the  future  rate  of  production,  (c)  the 

"ore  resources',  (d)  the  unit  cost  of  production,  and  (e) 
the  price  obtained  for  the  copper.  If  these  factors  were 

known  with  certainty  (which  they  cannot  be)  the  prob- 
lem of  calculating  the  value  of  the  share  would  be  one  of 

arithmetic.  Fluctuations  in  the  price  would  depend 
upon  the  prevailing  condition  of  the  money  market,  just 
as  do  fluctuations  in  the  quotations  on  Liberty  bonds. 

With  respect  to  the  'porphyry  coppers',  all  but  the  last 
two  factors  are  known  with  reasonable  certainty ;  the 
fifth  can  be  estimated  more  accurately  than  the  last.  I 
have  endeavored  to  enumerate  the  more  important  eco- 

nomic influences  that  may  affect  these  two.  The  question 
of  weighing  these  influences  is  a  matter  of  individual 

jiidfirment,  but  any  investor  who  makes  an  intelligent 

pnrcha.se  of  a  copper-mining  stock  must  perform  just 
such  an  analysis  as  has  been  outlined.  If  he  finds  that  a 

share  in  a  particular  company  ought  to  he  worth  iji.SO  and 

he  can  buy  it  for  .$20,  lie  has  a  double  opportunity  for 
profit:  fir^f.  the  possibility  of  realizing  by  selling  the 
8hare  at  an  appreciate  ]  price;  an<l.  second,  the  reasonable 

••ertainty  of  receiving  dividends  sufficient  to  provide  for 
the  return  of  his  investment  with  interest  at  whatever 
rate  he  ha-s  used  in  his  appraisal.  Tlie  fact  in  it.sclf  that 

this  rate  should  be  !»  or  ]0%  makes  it  idle  to  deny  that 
there  are  elements  of  uncertainty  in  mining  that  are  ab- 

sent in  high-class  railroads  or  public-utility  securities,  for 
example;  but  these  copper  shares  have  ceased  to  be  the 
rash  gambles  of  po[)ular  fancy  and  may  be  properly 
classed  as  legitimate  investments. 

The  production  of  precious  metals  in  Oregon  in  1921 
is  estiniatctl  by  J.  M.  Hill,  of  the  San  Framisco  office  of 

the  U.  S.  Geological  Survey,  to  have  been  approximately 

:?7..'')00  oz.  gold,  valued  at  .$775,194;  43,120  oz.  silver, 
274,400  lb.  copper,  and  350  lb.  lead.  Although  tliis  reji- 
resents  a  decrease  of  .$242,296  in  value  of  the  gold.  48% 
in  the  quantity  of  silver,  and  88%  in  the  quantity  of  cop- 
l)er,  as  eonipared  with  1920,  mining  in  tlie  State  at  the 
end  of  1921  was  far  from  being  as  depressed  as  these 

figures  might  indicate.  The  decrea.sc  was  due  largely  to 
the  curtailment  of  the  operations  of  the  Coinueopia  and 
the  Homestead  Iron  Dyke  mines,  in  the  ea.stern  part  of 
the  State.  Tlie  lessened  activity  at  the  Irnu  Dyke  was 

due  directly  to  the  depression  in  the  copper  market.  The 
dredges  in  Baker  and  Grant  counties  were  active  and 
made  good  returns.  The  U.  S.  Metals  Co.  developed  a 

considerable  quantity  of  silver-copper-lead  ore  at  the 
Bay  Horse  mine,  near  Huntington,  and  expects  to  begin 

shipping  from  stock  piles  and  from  the  mine  in  a  short 
wliile.  The  Blue  Mountain  Mines  Co..  at  Bourne,  in- 

ceased  its  jn-oduction.  In  south-western  Oregon  there 
was  a  decided  niidsumnier  revival  of  activity  in  the 

region  tributary  to  Jackson  and  Gold  Hill.  The  Old 

Sylvanite  mine  is  being  re-opened  by  the  Oregon-Pitts- 
burg Mining  Co..  and  the  Boswell  mine,  in  the  Holland 

district,  by  the  Boswell  ̂ Mining  Co.  The  Opp  mine,  near 

Jackson,  was  re-opened  in  July,  and  the  Millionaire, 
which  has  been  under  development  for  more  than  a  year, 
has  been  milling  steadily.  In  addition  to  these  mines  a 

number  of  others  not  so  well  known  were  under  develop- 
ment, and  since  the  middle  of  1921  several  of  them  have 

been  making  sliipments. 

Brazilian  mining  industry  received  a  great  impetus 

through  the  war-time  sliortage  of  minerals,  and  in  par- 
ticular the  mining  of  manganese  ore  was  greatly  de- 

veloped, thanks  to  the  American  demand,  states  '  Schweiz. 
Chem.-Z'.  Owing  to  the  lack  of  fuel  for  smelting  tlien 

experienced,  an  investigation  was  begun  of  the  country's 
reserves  in  coal.  Reports  received  from  Belgium  and 

England  on  coal  from  the  Rio  Grande  do  Sul  and  Santa 

Catharina  mines  state  that  1  metric  ton  yielded  600  kilo- 
grammes of  good  metallurgical  coke  with  18%  ash,  59  kg. 

tar,  12  kg.  benzol,  14  kg.  ammonium  sulphate,  and  4750 
cubic  metres  of  gas.  Attention  has  also  been  given  to  the 

ufilizati(ui  of  hydro-electric  power  for  metallurgical  pur- 
poses, and  it  is  evident  that  the  Brazilian  government  is 

actively  promoting  the  development  of  a  domestic  metal- 
lurgical, and  especially  of  an  iron,  indu.stry. I 

Most  of  the  vanadium  deposits  in  Arizona  contain 
wulfenite.  according  to  an  Arizona  State  Bureau  of 

Mines  bulletin.  Yanadinite  concentrate  or  ore  is  market- 
able if  wulfenite  content  does  not  exceed  2  or  3%. 
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PRODUCTION  RESUMED  BY  COPPER  QUEEN  BRANCH 
OF  THE  PHELPS  DODGE  COMPANV  AT  DOUGLAS 

AND  BISBEE 

G.  H.  Dowell,  general  manager  for  the  Copper  Queen 
Branch  of  the  Phelps  Dodge  company,  announced  on  Janu- 

ary 28  that  the  Copper  Queen  smelter  at  Douglas  would  be 
started  on  February  1,  with  three  blast-furnaces  going  into 
operation,  and  400  to  500  men  being  added  to  the  payroll. 

Three  blast-furnaces  will  be  fired  up  first  at  the  smelter, 
and  continue  in  service  until  such  time  as  the  brick  stack  at 
the  plant  is  in  readiness  for  service,  then  the  ores  will  be 
smelted  in  the  reverberatory  furnaces,  practically  the  only 
ones  in  action  when  the  shut-down  came  last  April. 

Dowell  stated  also  that  within  the  next  3  0  days,  or  ap- 
proximately March  1,  the  Bisbee  district  will  begin  to  feel 

direct  effects  from  the  re-opening  of  the  smelters  at  Douglas. 
On  that  date  the  Copper  Queen  mine  will  resume  the  actual 
production  of  copper  ore.  The  present  underground  force 
may  not  even  be  increased  to  any  particular  extent  at  first — 
probably  it  will  merely  shift  its  activities  from  development 
work  to  actual  ore  production.  The  reason  for  this  is  that 

the  ore-bins  at  Douglas  are  already  over-stocked — there  is 
enough  ore  on  hand  right  now  to  last  the  smelter  a  long 
time.  But,  nevertheless,  the  Copper  Queen  mines  will  start 
getting  out  ore  again  about  March  1. 

POLICY  OP  THE  GO\^BNMENT  AVITH  RESPECT  TO 
FOREIGN  OIL 

In  a  letter  to  Representative  Kissel  of  New  York,  which 
has  been  referred  to  the  House  Committee  on  Interstate 

Commerce,  Ralph  Arnold,  consulting  geologist  and  petro- 
leum engineer  of  New  York,  advances  three  propositions 

with  respect  to  the  oil  industry  after  a  study  of  conditions  in 
Mexico  during  the  past  ten  years.  They  are:(l)  That  the 
United  States  must  look  to  foreign  countries  for  the  grad- 

ually increasing  proportion  of  its  required  oil,  the  United 
States  now  importing  over  100,000,000  bbl.  of  crude  oil 
annually.  (2)  That  the  United  States  must  modify  its  laws 
or  regulations  to  give  its  own  nationals  better  treatment  in 
operating  on  government  lands  before  it  can  go  to  foreign 
countries  and  demand  fair  treatment.  (3)That  the  Govern- 

ment must  foster  co-operation  among  the  oil  companies  en- 
gaged in  foreign  work  and  if  necessary  make  additional 

modifications  of  its  laws,  looking  toward  this  end,  if  the 
present  laws  do  not  legally  permit  of  the  required  co-oper- 
ation. 

COLORADO  METAL  MINING  ASSOCIATION  ELECTS 
OFFICERS 

George  A.  Stahl  of  Denver,  vice-president  and  general 
manager  for  the  Vindicator  Consolidated  Gold  Mining  Co. 
of  Cripple  Creek,  was  chosen  president  of  the  Colorado 
Metal  Mining  Association  for  the  coming  year  at  a  meeting 
of  the  newly-elected  board  of  directors  held  at  Denver  on 
January  10.  Other  officers  named  by  the  board  are:  Jesse 

F.  McDonald,  Leadville,  first  vice-president;  R.  M.  Anderson, 
Breckenridge,  second  vice-president;  Bulkeley  Wells,  Den- 

ver, third  vice-president;  and  M.  B.  Tomblin,  Denver,  secre- 
tary and  treasurer.  The  convention  held  its  sessions  in  the 

chamber  of  the  house  of  representatives  at  the  State  house. 

Among  those  who  read  papers  were:  W.  H.  Leonard  on 

'Mechanical  Muckers';  Dan  A.  Herrington,  'Ventilation  of 
Metal  Mines';  O.  E.  Anderson,  'Efficient  Use  of  Explosives 
in  Metal  Mining';  John  L.  McMenamin,  'Co-Operative  Pur- 

chase of  Supplies';  Horace  F.  Lunt,  State  commissioner  of 
mining,  'Merit  Rating  as  Applied  to  Compensation  Insur- 

ance'. NEVADA  CONSOLIDATED  TO  OPERATE  AT  60%  OP 
CAPACITY 

Preliminary  work  has  commenced  at  the  smelter  and  con- 
centrator of  the  Nevada  Consolidated  Copper  Co.,  according 

to  a  dispatch  from  Ely.  About  500  former  employees  of  the 

company  have  arrived  at  Ely  from  Tonopah  and  other  dis- 
tricts, and  it  is  the  general  understanding  that  the  mines 

and  smelter  are  to  be  operated  at  60%  of  normal  capacity 

until  the  copper  market  justifies  production  on  the  pre-war 
scale.  The  company  has  men  at  work  around  its  plant,  and 

is  gradually  increasing  the  payroll.  All  copper  held  in  stor- 
age has  been  marketed,  and  everything  is  in  readiness  at  the 

mines  for  resumption  of  production. 

CANADA  SUSPENDS  ORE-EXPORT  REGULATIONS 

The  Canadian  government  has  issued  an  order-in-councU 
permitting  the  silver-lead  ores  of  the  Mayo  district  in  the 
Yukon  to  be  sent  out  of  Canada  for  treatment  for  one  year 
from  December  1,  1921;  the  period  may  be  extended  by  the 
Minister  of  the  Interior  to  five  years,  suspending  the  provi- 

sion of  the  regulations  under  which  all  ores  mined  on 
Dominion  government  lands  must  be  refined  in  Canada.  The 
only  Canadian  smelters  on  the  Pacific  Coast  at  which  there 
is  a  possibility  that  the  ore  could  be  economically  treated 
are  those  at  Trail  and  Anyox,  British  Columbia,  neither  oi 
which  is  prepared  to  accept  the  Yukon  ore  for  treatment.     ,. 

TUNGSTEN  MINES  IN  AUSTRALIA  ARE  CLOSED 

The  wolfram  mines  at  Hatch's  Creek,  Northern  Territory, 
Australia,  which,  during  the  War  furnished  nearly  half  of 
the  tungsten  marketed  throughout  the  world,  have  been 
abandoned,  owing  to  the  fall  of  the  market  and  the  high 

costs  of  production,  according  to  a  consular  report.  Al- 
though the  quality  of  the  ore  is  said  to  be  first-class  and 

the  quantity  available  enormous,  general  opinion  is  that  it 
would  never  pay  to  work  the  mines  unless  the  price  of  the 
metal  were  at  least  twice  what  it  is  at  present. 

A.  S.  &  R.  CO.  OUTPUT  OP  COPPER  ABOUT  8,000,000  LB. 

IN  JANUARY 

The  8,000,000-lb.  copper  output  of  the  American  Smelt- 
ing &  Refining  Co.  plants  in  December  was  approximately 

duplicated  during  January.  At  no  time  has  the  big  Garfield 
smelter  been  closed  down,  as  sufficient  ore  has  been  avail- 

able at  all  times  to  keep  a  small  portion  running.  Material, 
which  would  ordinarily  be  sent  to  one  or  another  of  the 
Guggenheim  plants,  has  been  shipped  to  Garfield.  With  the 
promulgation  of  the  new  wage-scale  the  company  now  has 
the  Garfield  unit  In  readiness  to  handle  concentrate  from 
Utah  Copper  when  that  property  shall  resume.  Although 
the  daily  scale  was  cut  40  and  50c.,  wages  for  this  particular 
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work  still  remain  25%  above  the  level  of  the  year  1914. 

The  Taconia  plant  has  been  running  full  on  Kennecott  prod- 

uct and  shipments  from  the  South  American  properties.  All 
but  one  of  tho  Mexican  plants  of  the  smelting  company 

have  been  placed  in  operation  and  the  management  novir  has 
In  <-<inslderatlon  resumption  at  that  one. 

THK  COPI'FR  MARKKT  IX  EUROPE 

The  London  correspondent  of  the  'Boston  News  Bureau' 
■writes,  under  date  of  January  9:  "It  is  almost  impossible 
to  say  how  much  scrap  copper  and  brass  remains  in  the 
hands  of  the  foreign  governments,  dealers,  and  consumers. 
but  we  know  that  the  various  governments  have  been  selling 
biK  blocks  of  material  to  dealers  and  various  syndicates, 
and  I  have  no  doubt  that  the  great  bulk  of  the  cartridge- 
case*,  etc.,  has  already  been  disposed  of.  There  is  no  ques- 

tion but  that  as  regards  brass  there  is  comparatively  little 
60-41'  mixture  left  in  the  hands  of  dealers,  tor  there  was  a 
big  run  upon  this  as  soon  as  the  material  became  released 
for  sale.  There  is,  however,  a  quantity  of  the  70-30  mix- 

ture, which  Is  not  liked  much  by  the  brass-people. 

"I  do  not  think  the  European  governments  have  any  sur- 
plus copper  still  on  hand.  They  never  had  a  great  deal,  and 

what  they  had  was  liquidated  without  difficulty,  without 
resorting  to  the  assistance  of  syndicates  of  dealers  to  take 
the  material  off  their  hands.  There  is  a  little  improvement 
In  the  copper  trade  in  Great  Britain,  but  very  little,  and 
consumers  are  still  running  to  a  large  extent  upon  scrap. 
I  do  not  think  that  French  consumption  is  improving  much, 
and  I  am  sure  that  this  is  the  case  in  Italy,  but  there  is  no 
question  but  that  Germany  is  the  bright  spot.  You  are 

familiar  of  course  with  the  revolution  of  Germany's  export 
business  entailed  by  the  collapse  in  the  mark.  I  hear  con- 

tinually of  orders  for  copper  and  brass  goods  being  taken 
by  Germany  at  prices  below  those  quoted  by  British  works, 
and  as  long  as  industrial  chaos  continues  in  this  country, 
with  extravagantly  inflated  charges  for  transport  and  labor, 
this  position  of  affairs  must  endure. 

"I  consider  the  spurt  in  exports  from  America  justified  by 
the  activity  in  Germany.  I  find  that  now  and  again  dealers 
hern  have  shipped  from  America  small  lots  unsold,  but  the 
metal  was  marketed  prior  to  arrival.  The  American  Metal 
Co.  some  time  ago  tried  the  consignment  business — but  only 
on  small  scale — with,  I  believe,  disappointing  results.  Of 
course  the  Copper  Export  Association  holds  some  stock  here 
and  on  the  Continent  as  it  is  obliged  to  do,  but  they  tell 

me  that  the  quantity  involved  is  not  of  importance." 

COI'PKR  IX  THK  BUTTE  &  SUPERIOR  MIXE 
Butte  &  Superior  stocks  recently  sold  at  28*,  the  highest 

price  In  about  two  years.  This  is  an  advance  of  more  than 
18  points  over  the  low  of  10^  touched  in  June  of  last  year. 
and  virtually  75%  of  the  rise  was  accomplished  in  the  last 
forlnight.  In  the  summer  of  last  year  Butte  &  Superior, 
on  Its  2200-ft.  level,  entered  an  orebody  that  averaged,  ac- 

cording to  reports,  7.6%  copper  for  the  first  2  ft.,  the 
following  4  ft.  averaging  6%,  and  the  next  12*  ft.  showing 
an  average  of  .3.3%  copper.  This  orebody  became  in- 
^feanlngly  rich  with  depth  and  on  the  2600-ft.  level  it  was 
IS  ft  wide  and  assayed  for  the  distance  .5.2%  copper.  It  is 
the  intention  of  the  company  immediately  to  start  sinking 
t«  the  3noo-ft.  level  and  to  cross-cut  for  the  copper  vein 
kgaln.  The  cbpper  vein  is  In  no'sense  any  part  of  the  well- 
ktiown  Ru'nhow  lode  v.hlch  has  been,  and  for  a  long  time 
Jlet  should  be.  a  big  sllver-zinc  producer  for  Rutte  &  Su- 
*•'■''"■      '  'e  bins  are  now  noaring  completion  at  the 
*"*'^''    "  The   company   has   a   stock-pile   of   ore 
from   Ita  new    >  ;    which   approximates   .'..500   tons. 
and  fully  half  oi  .gea  8%  copper,  the  balance  run- 

ning  .iroond    4  7c.      All    this   ore    carries    better    than    one 
Ottnce   of   silver   to   eurb    ,.t.r    cent    of   copper,   a   credit    to 

operating  costs  of  no  mean  proportions.  The  opinion  has 
been  expressed  that  it  would  have  to  be  a  pretty  big  copper 
vein  to  warrant  Butte  &  Superior  changing  from  a  zinc  to 
a  copper  producer.  There  is  no  likelihood  of  this;  what' 
ever  it  gains  from  the  copptr-ore  development  will  be  in 
addition  to  its  zinc  production  and  will  in  no  sense  replace 
the  zinc  operations  of  the  big  Butte  producer.  Shifts  at 

the  company's  Black  Rock  mine  are  steadily  being  increased) 
The  aim  is  to  have  1000  men  at  work,  which  will  bring 
ore  production  up  to  the  required  30,000  tons  per  month. 

DECISIOX   IX  MIXE-DEPLETIOX  SlIT 

An  important  decision  regarding  mine  depletion  has  been 
made  by  the  U.  S.  District  Court  of  Minnesota  in  the  case  of 

Alworth-Stephens  Co.  v.  E.  J.  Lynch,  collector,  according  to 
a  report  from  Washington.  The  court  held  that  under  the 
terms  of  the  law  in  force  in  1917,  which  permitted  only  net 
Income  to  be  taxed,  the  company  was  entitled,  in  figuring  its 
net  income  and  excess-profits  tax,  to  allow  for  depletion  to 
the  extent  of  the  market  value  in  the  mine  of  the  product 
mined  and  paid  for  during  the  year;  but  that  depletion 
should  be  figured  on  a  risk-rate  basis  of  10%  on  the  Perkins 
mine,  and  8%  on  the  Hudson  mine,  instead  of  on  a  6%  basis 
as  contended  for  by  the  company.  The  assumed  life  of  each 
mine  was  seven  years.  The  court  said  there  could  be  no 
question  but  that  on  March  1,  1913.  the  company  owned  a 
valuable  property  inleicst  in  both  of  these  mines,  and  that 

the  value  of  that  property  interest  was  approximately  ca- 
pable of  definite  ascertainment  and  should  be  determined  on 

the  basis  above  indicated.  It  could  have  sold  it  on  that  day 
for  an  amount  calculated  on  the  above  indicated  basis,  and 
surely  until  the  part  of  that  amount  represented  by  the  ore 
taken  out  is  deducted,  there  could  be  no  net  income  or  profit 
on  such  ore  taken  out.  This  allowance  or  deduction  for  de- 

pletion would  not  be  a  deduction  for  depletion  as  against  the 
owner.  Under  the  evidence  in  this  case  both  the  fee  owner 
and  the  company  would  be  entitled  to  such  deduction,  and 
both  could  get  such  deduction  in  full  as  to  the  ore  taken  out 
without  exceeding  the  market  value  of  such  ore  in  the  mines 
as  of  March  1,  1913.  The  court  also  held  that  the  invested 
capital  of  the  company  was  in  1917,  $25,000,  and  that  that 
invested  capital  could  not  be  said  to  be  not  more  than  a 

nominal  capital,  and  that,  therefore,  the  levy  and  assess- 
ment could  not  be  made  under  either  Sections  209  or  210 

of  the  Revenue  Act.  Concluding  the  court  said  that  the 
levy  and  assessment  should  have  been  made  by  first  allowing 

depletion  upon  the  basis  above  indicated,  and  then  determin- 
ing the  amount  to  be  paid  by  considering  the  company  as  a 

corporation  having  an  invested  capital  of  |25,000. 

.ARIZOXA 

GIo1k<. — It  has  been  announced  by  W.  G.  McBride.  gen- 
eral manager  for  the  Old  Dominion  company,  that  operations 

at  its  mines  will  be  resumed  soon.  The  resumption  will  be 
gradual  and  there  is  a  lot  of  repair  and  cleaning  up  work  to 
be  done.  Actual  production  will  not  start  till  March  it  was 
announced. 

Oatnian. — It  Is  reported  that  the  United  Eastern  Mining 
Co.  has  purchased  the  El  Tigre  mine  situated  in  the  State 
of  Nayarit,  south-east  of  Mazatlan  in  Mexico.  Negotiations 
have  been  under  way  for  some  time.  The  vein  on  the  prop- 

erty is  said  to  be  15  ft.  wide.  A  rich  streak  along  side  the 
main  orebody  has  been  mined  by  the  Mexicans  to  a  depth  of 
50  ft.  for  a  length  along  the  outcrop  of  1500  ft.  The  main 

orebody  is  said  to  be  high-grade  milling  ore. 
Contracts  have  been  signed  between  the  United  American, 

Telluride,  and  Tom  Reed  mining  companies  whereby  the 
latter  company  has  agreed  to  mill  the  ore  of  the  former 
companies.  They  have  agreed  to  furnish  not  less  than  50 
tons  of  ore  each  per  day.     The  charge  for  milling  is  to  be 
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$2  per  ton  plus  actual  milling  cost.  Deliveries  are  expected 
to  start  within  30  clays.  Some  slight  alterations  will  be 
made  in  the  mill  in  order  to  handle  the  ore.  The  Tom  Reed 
is  now  milling  125  to  130  tons  of  ore  per  day  which  is  being 
taken  from  that  portion  of  the  Sideline  vein  awarded  to  the 
Tom  Reed  in  the  recent  court  decision.     The  ore  contains 

gold. 
CALIFORNIA 

CoulterviUe. — The  Virginia  gold  mine,  situated  on  the 
Mother  Lode  four  miles  from  here,  has  just  completed  the 

driving  of  the  north -drift  on  the  900-ft.  level,  and  has  dis- 
closed the  continuation  of  the  ore  on  that  level.  The  main 

shoot  is  3  00  ft.  in  length,  3  to  4  ft.  in  width,  and  ore  being 
milled  from  this  development  averages  about  $15  per  ton. 

A  winze  being  sunk  below  the  900-ft.  level  has  cut  some  rich 
ore  similar  to  that  found  in  the  upper  levels  of  the  mine. 

Sinking  of  the  main  shaft  is  under  way  to  the  1100-ft.  level. 
The  mine  is  one  of  the  few  gold  mines  that  operated  at  a 

shafts.  Millions  of  dollars  worth  of  gold  have  been  removed 
from  the  main  channel  underlying  Table  mountain,  but 
many  of  the  mines  were  abandoned  on  account  of  inability 
to  handle  the  heavy  ground.  It  is  believed  that  modern 
methods  will  make  possible  the  winning  of  much  of  the  gold. 

The  buildings  have  been  completed  at  the  Parole  mine 

and  20  men  will  be  placed  on  development  work.  New  ma- 
chinery installed  includes  a  hoisting  engine,  air-compressor, 

receiver,  and  air-drills.  The  mine  is  situated  about  three 
miles  north  of  Soulsbyville. 

Sutter  Creek. — The  first  car  of  steel  for  the  new  head- 
frame  at  the  Central  Eureka  mine  now  is  being  hauled  from 
the  railroad  to  the  mine,  where  the  assembling  of  the  new 
hoist  is  progressing  rapidly.  The  excavation  for  the  station 
and  new  ore-bins  at  the  4100-ft.  level  has  been  completed. 

WTieatland. — A  carload  of  copper  ore  is  being  shipped 
from  Sheridan  daily,  according  to  announcement  by  A.  L. 
Click  of  this  city,  who  is  in  charge  of  the  loading  for  the 

Surface  Plant  of  the  Butte  &  Superior  Company 

profit  during  the  War.  The  property  is  owned  by  the  Vir- 
ginia Belmont  Mining  Co.  and  is  fully  equipped.  W.  V. 

Wilson  is  superintendent,  and  B.  C.  Austin  is  consulting 
engineer. 

Forest. — High-grade  ore  has  been  opened  on  the  2.50-tt. 
level  of  the  Kate  Hardy  mine.  The  new  mill  is  running  sat- 

isfactorily.     The   property   is   under   bond   and   lease   from 

William  M.  Beggs,  of  San  Jose.   Besides  the  Kate  Hardy, 
the  Tightner,  Sixteen  to  One,  Twenty  to  One,  and  the  Mug- 

wump are  producing  some  ore. 

Quincy. — James  Glynn,  of  Reno,  president  of  the  Plumas 
Eureka  Annex  Mining  Co.,  is  investigating  the  Jamison 
property,  which  adjoins  the  property  of  his  company.  It  is 
believed  that  negotiations  for  the  purchase  of  the  Jamison, 
which  produced  profitably  about  20  years  ago,  are  nearly 
completed. 

Sonera. — M.  E.  Layne  has  secured  options  and  leases  on 
10  mining  properties  on  Table  mountain.  It  is  said  that 
pumping  machinery  with  a  capacity  of  600  gal.  per  minute 
will   be  necessary  to  remove  the  water  from   some  of   the 

American  Smelters  Securities  Co.,  which  owns  the  ore,  as 
well  as  the  smelter  at  Selby  to  which  it  is  going.  The  ore 

was  hauled  to  a  point  on  the  railroad  half  a  mile  north  01* 
Sheridan  prior  to  the  time  the  Dairy  mine,  eight  miles  east 
of  that  point,  was  closed  during  the  War.  There  is  about 
2,000,000  tons  of  the  ore  in  the  dump,  according  to  Click, 

who  announces  he  expects  the  ore  shipments  will  not  be  con- 
cluded for  at  least  two  years.  The  narrow-gauge  railroad 

which  conveyed  the  ore  to  the  broad-gauge  line,  has  been 
torn  up  and  the  mine  abandoned.  Click  says  there  is  little 

probability  that  the  mine  will  be  re-opened. 

COLORADO 

A.spen. — The  construction  of  the  Park  tunnel  tramway  is 
progressing  and  it  is  expected  to  be  in  operation  inside  of 
CO  days.  It  has  been  estimated  that  over  250,000  tons  of 
ore   is   disclosed   in   the  workings   under   Tourtelotte   park, 

and  the  reserves  are  constantly  being  increased.   The  old 
tunnels  and  passages  on  the  Ferris  properties  are  being 
cleared  out,  preparatory  to  extensive  operations  in  the  spring 

on  the  Hope  and   Midniglii   vein  systems.   The  Hope  is 
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contlnulns  shipments,  biit  no  effort  has  been  raade  to  force 
production.  It  is  proposed  to  increase  the  capitalization  and 
a  •p«clal  stockholders  meeting;  has  been  called  for  this 
purpose. 

Iir««i-k<'nH<lKo- — The  Kokomo-Recen  Mining  &  Dredging 
Corporation  continues  steady  development  of  the  Silver 
Queen  Kroup  on  Jacques  mountain  in  the  Consolidated  Ten 
Mile  Mining  district  of  Summit  county.  Daily  production  at 
Ibis  time  Is  averaging  20  tons,  the  ore  sampling  60  to  SO  oz. 
■liver  to  the  ton.  Streaks  In  the  vein  have  sampled  as  high 
a*  600  or.  This  company  also  owns  the  Hornsilver  Bar 

pUcer  which  it  will  core-drill  this  spring. 

Cripple  Creek. — A  promising  ore-shoot  has  been  opened 
on  the  south-western  slope  of  Tenderfoot  hill  by  the  Heaton 
Leasing  Co.,  operating  in  the  Sangre  de  Cristo  tunnel.  The 
Teln.  new  to  the  property,  has  been  opened  by  drift  for  about 
25  to  30  ft.,  between  two  and  three  feet  of  ore  sampling  two 

to  five  ounces  gold  per  ton.  The  vein  was  cut  while  extend- 
ing the  tunnel  to  cut  the  Black  Diamond  vein,  that  has  been 

producing  high-grade  ore  from  shallow  workings. 

Another  'outside'  property,  the  Homestake,  on  Big  Bull 
mountain  east  of  Bull  hill,  and  north-east  of  Victor,  is  again 
active  under  bond  and  lease.  The  property  is  being  oper- 

ated from  the  1000-ft.  level  of  the  Golden  Cycle  mine,  a  long 
cross-cut  having  been  carried  out  when  that  mine  was  con- 

trolled by  the  Milliken  interests.  Joe  Carr,  former  superin- 
tendent of  the  Golden  Cycle,  and  associates  hold  the  lease 

and  bond  on  the  Homestake. 

The  Atlanta  and  Roanna  at  Independence,  formerly  owned 
by  the  Gilpin  and  Cripple  Creek  company,  now  owned  by  the 
M.  J.  Houlahan  estate,  has  been  leased  by  Denver  parties 
who  are  preparing  for  work.  The  Atlanta  shaft  produced 
good  ore  prior  to  1900  but  has  been  inactive  since  that  date. 
  An  electric  hoist   has  been   installed   at  the  Hall   and 

Kyner  lease  on  the  Rose  Nicol  Mining  Co.'s  property  on 
Battle  mountain.  This  replaces  the  steam-hoist  formerly  in 
use.  Five  sets  of  lessees  are  producing  good  milling  ore  and 
shipping  about  150  tons  weekly. 

Idaho  SprinRs. — The  Pelican  Dives,  Seven  Thirty,  and  Dia- 
mond tunnel  properties  have  been  sold  to  the  East  Butte 

Copper  Co.  of  Montana  and  the  first  payment  made.  Pre- 
liminary work  at  both  mine  and  mill  has  been  started.  The 

old  Neshota  mill  is  being  overhauled  and  new  machinery  is 
to  be  Installed. 

WInfleld. — The  Molybdenum  deposits  near  Winfield  in 
Chaffee  county,  owned  by  the  Kokomo-Recen  Mining  & 
Dredging  Co.,  are  to  be  operated  in  the  coming  spring.  Plans 
are  now  being  drawn  for  a  concentrating  plant  to  be  con- 

structed by  the  company. 
IDAHO 

Bol**"- — The  Belshazza  mine  in  the  Boise  basin  is  being 
operated.  A  working  tunnel  is  being  driven  to  tap  old  veins 
at  a  lower  level.  Several  veins  of  good  ore  have  been  opened 
this  winter  and  a  raise  to  the  old  workings  is  now  being 
made.  The  ore  Is  pyrltic;  it  is  oaid  to  average  $55  per  ton 
In  Kold.  It  is  planned  to  put  a  modern  mill  at  the  mine  in 
the  spring.     The  property  Is  owned  by  the  Ida-Wa  company, 
lla  owners  being  chiefly  Dakota  and   Iowa  people.   The 
Gold  Hill  mine  Is  now  working  125  men.  This  mine  has 
been  a  steady  gold  producer  for  over  40  years  and  Is  one  of 
tbe  few  mines  which  operated  steadily  during  the  war period. 

rablnct. — According  to  reports  heavier  pumping  ma- 
chinery will  bo  installed  by  the  Carpie  Mining  Co.  A  drift 

from  the  .lOO-ft.  love!  will  be  started.  The  Carpie  is  one  of 
the  best  copper  prospects  In  the  Pend  Oreille  district. 

na)l<>n. — The  Red  Bird  mine,  under  the  management  of 
Robert  X.  Bell,  has  sliit.iol  .S42  tons  of  concentrates  to  the 
Salt  Lake  smelters  .sin  •    ;,;,^t  fall.     These  shipments  totaled 

653,310  lb.  lead  and  25,709  oz.  silver.  This  mine  is  being 
operated  at  a  profit  despite  a  haulage  of  60  miles  to  Mackay, 
the  nearest  shipping  point. 

Coeur  d'.^lene. — The  Western  Union  Mining  Co.,  operat- 
ing north-west  of  Wallace,  shipped  25  carloads  of  ore  be- 

tween November  19,  1920,  and  December  31,  1921,  accord- 
ing to  reports  from  Ben  L.  Collins,  secretary-treasurer.  The 

gross  value  of  the  ore  was  $7 2.:; 48  and  the  net  smelter  re- 
turns $48,046.  The  average  gross  value  per  ton  was  $82, 

and  the  average  net  value  $55.  The  average  content  of  the 
ore  was  39*  oz.  silver  and  48^%  lead.  Pour  sets  of  lessees 
are  operating  on  the  property.  One  of  them  is  sinking  from 
the  tunnel-level,  where  ore  in  a  body  of  increasing  width  is 
reported  to  have  been  disclosed. 

Halley. — The  Compensation  group  of  16  claims  near  here 
has  been  bonded  by  a  group  of  capitalists  from  Burley.  The 
lease  and  bond,  which  runs  for  a  period  of  three  years,  was 
given  by  L.  A.  Dithmer.  The  company  taking  over  the 
property  is  capitalized  at  $250,000.  They  propose  doing 
development  work  in  the  spring.  The  mine  was  formerly  a 
silver-lead  producer. 

Mackay. — Harry  P.  Hunter  &  Co.  has  taken  a  lease  on 
the  lower  tunnel  of  the  Idaho  Metals  copper  mine  near  here. 

Development  work  will  start  at  once.  This  is  one  of  Idaho's 
largest  copper  mining  properties.  The  lease  is  on  the 
1500-ft.  level. 

UnCHIGAN 

Houghton. — Repairs  are  being  speeded  at  the  Calumet  & 
Hecla  mines  preparatory  to  the  resumption  of  production. 
The  most  extensive  work  is  under  way  in  the  conglomerate 
department  of  the  Calumet  &  Hecla.  It  is  unlikely  that  all 
of  these  shafts  will  be  ready  for  mining  by  April  1  for  the 
vein  in  the  lower  levels  has  caved  badly  and  a  longer  period 
will  be  required  for  the  removal  of  broken  ground,  re- 
timbering  and  re-conditioning  of  shafts.  Several  of  the 
shafts,  however,  doubtless  will  be  in  readiness  to  hoist  from 
bottom  workings.  Two  shifts  of  timbermen  are  at  work  in 
the  Red  Jacket  and  No.  2  and  4  shafts  and  it  is  probable 
that  a  third  shift  will  be  added.  Repairs  also  are  in  progress 
at  No.  5  and  6  Calumet,  6,  7,  and  8  Hecla.  Three  shafts 

remain  to  be  re-opened.  It  is  probable  that  fully  a  thousand 
men  will  be  employed  in  repairs. 

Construction  of  the  power-house  and  hoisting-plant  at 
Gratiot  No.  2  shaft,  Seneca,  will  be  started  early  in  the 
spring.  Work  in  the  shaft  will  be  temporarily  suspended 
while  concrete  is  poured  for  the  collar  of  the  shaft.  All 
openings  in  Seneca  continue  in  good  ground  and  the  drifts 
are  being  pushed  steadily  in  the  direction  of  Gratiot  terri- 

tory.    Seneca  now  has  a  total  of  nearly  8000  ft.  of  openings. 

Mayfiower's  north  drift  at  the  1450-ft.  level  is  in  ground 
fairly  well  mineralized.  This  drift  is  now  approaching  a 
length  of  200  ft.  and  there  is  no  evidence  of  faulting.  It 
is  believed  the  disturbed  area  on  the  17  50-ft.  level  north  is 
centred  below  the  1450  and  the  present  work  on  the  upper 
level  will  make  it  possible  to  determine  the  extent  of  the 

fault  and  simplify  future  development.  The  cross-cut  from 
the  1750-ft.  level  is  still  in  trap  and  unless  the  lode  is  picked 
up  again  a  raise  may  be  put  in  to  penetrate  the  vein. 

Six  furnaces  are  now  in  operation  at  the  Calumet  & 
Hecla  smelter,  two  of  which  are  working  on  special  orders 
and  four  smelting  cupola  blocks. 

MONTANA 

Anaconda. — Resumption  of  operations  in  the  converter 
section  of  the  Washoe  smelter  and  an  increase  of  300  men  in 
the  working  force,  bringing  the  total  number  of  employees 
at  the  smelter  to  1500,  was  accomplished  last  week.  A 
majority  of  the  men  were  put  to  work  early  in  the  week,  and 
a  force  sufficient  to  care  for  the  normal  flow  of  metal  has 

been  added  since.     With  the  opening  of  this  unit,  produc- 



February  4,  1922 MINING  AND  SCIENTIFIC  PRESS 171 

tion  of  copper  anodes  will  be  started.  Shipments  will  be 
under  way  to  Great  Falls  soon.  The  opening  of  the  con- 

verter plant  will  result  in  the  resumption  on  a  large  scale 
of  the  refinery  and  rolling-mill  at  the  Great  Falls  plant,  with 
a  consequent  increase  in  the  force  at  that  smelter.  Ship- 

ments of  ore  are  being  received  at  the  smelter  daily,  and 
with  the  opening  of  additional  mines  at  Butte  plans  are 
being  made  for  an  increase  in  the  production  of  the  smelter. 
An  average  of  4000  tons  of  ore  is  being  treated  at  present, 
operations  being  about  65%  of  normal. 

Butte. — The  management  of  the  Davis-Daly  company  has 
been  negotiating  with  several  companies  regarding  smelting 
arrangements.  The  East  Butte  smelter  formerly  handled 
Davis-Daly  ore,  but  Davis-Daly  felt  that  the  smelting  charges 
were  too  high,  and  it  is  therefore  making  an  effort  to  secure 
better  financial  arrangements  elsewhere.  It  is  known,  how- 

ever, that  East  Butte  since  the  recent  reduction  in  wages 
and  lowering  of  fuel  costs  has  expressed  a  willingness  to 
meet  Davis-Daly  part  way  in  making  new  arrangements 
covering  smelter-charges.  Whether  Davis-Daly  will  elect  to 
have  its  smelting  done  by  East  Butte  depends  on  negotia- 

tions now  under  way  with  other  smelters.  Officials  of  Davis- 
Daly  have  recently  been  in  conference  with  Anaconda  offi- 

cials regarding  smelting  arrangements.  It  is  also  known 
that  several  smelters  outside  of  Montana  have  expressed  a 

willingness  to  handle  Davis-Daly's  ore.  The  Colorado  mine 
has  been  closed  down  since  the  latter  part  of  November. 
Development  work  continues  at  the  Hibernia  mine,  where 
lessees  are  operating.  This  is  strictly  a  silver  mine.  There 
have  been  no  recent  striking  underground  developments  at 
the  Hibernia  mine,  although  a  body  of  ore  was  recently  un- 

covered which,  with  further  development,  may  prove  to  be 
rich,  but  to  date  it  has  not  come  up  to  expectations. 

A  distinctly  encouraging  development  by  the  East  Butte 
company  is  the  uncovering  of  an  extremely  rich  body  of  ore 
on  one  of  the  lower  levels  at  the  Pittsmont  mine.  Officials 

of  the  company  are  reluctant  to  make  any  statement  re- 
garding the  discovery  until  it  has  been  proved  beyond  a 

doubt  that  the  find  is  not  a  pocket  of  ore.  Development 
work  is  now  being  pushed  at  this  point  and  within  another 
week  or  ten  days  it  should  be  definitely  established  whether 
the  showing  is  merely  a  pocket,  or  a  large  body  of  ore.  Ad- 

vices state  that  the  find  was  made  on  the  800-ft.  level,  and 
that  the  ore  carries  from  6  to  9  %  copper,  besides  silver. 

NEVADA 

Divide. — The  Tonopah  Divide  report  for  1920  and  19  21 
contains  no  estimate  of  the  ore  in  sight.  William  Watters, 

superintendent,  says  in  the  report:  "No  engineer's  estimate 
has  been  made  for  the  new  ore  that  has  been  opened  as  a 
result  of  the  development  work  done  since  B.  A.  Julian 
made  his  report,  but  it  is  certain  that  considerably  more  ore 
of  shipping  and  milling  grades  has  been  developed  by  this 
work  than  the  tonnages  mentioned  as  having  been  extracted 

since  Julian's  report  of  52,000  tons  of  ore  averaging  20  oz. 
silver  and  O.OS  oz.  gold  was  made".  In  1921,  12,763  tons  of 
ore  was  mined  and  the  net  recovery  from  this  was  $301,863. 
The  cost  of  hauling  the  ore  and  treatment  was  $9  6,469. 
Mining,  Including  development,  cost  $73,916.40.  The  net 
profit,  with  $5159  deducted  for  depreciation,  was  $101,560. 
A  total  of  3369  ft.  of  work  of  all  kinds,  exclusive  of  stoping, 
was  done  in  19  21  at  an  average  cost  of  $10.71  per  foot. 
There  is  a  total  of  17,796  ft.  of  work,  exclusive  of  stoping, 
in  the  mine.  During  1920  and  1921,  22,752  tons  of  ore 
worth  $26.48  per  ton  was  shipped  and  6346  tons  worth 
$11.54  was  placed  on  the  mill  dump.  On  December  31  the 
shaft  was  1229  ft.  deep.  This  is  being  sunk  to  water-level 

and  of  this  the  report  says:  "There  is  no  definite  informa- 
tion available  which  will  permit  of  a  prediction  as  to  where 

the  water-level  will  be  encountered.  However,  it  is  hoped  it 
will  he  reached  within  the  next  200  ft.    It  is  the  intention  to 

continue  sinking  to  water-level  and  then  to  cross-cut  to  the 
vein  just  above  this  level  and  develop  the  vein  thoroughly 
at  this  horizon  to  determine  if  workable  orebodies  occur. 
After  this  work  has  been  completed  the  development  of  the 

vein  on  the  1100  and  1200-tt.  levels  will  be  resumed".  It 
is  "hoped  and  expected"  that  water  ample  for  milling  pur- 

poses will  be  found  "so  as  to  make  feasible  the  mining  and 
milling  of  the  large  tonnages  of  $8  to  $15  ore  which  are 
now  developed  in  the  mine,  but  which  will  not  stand  the 

shipping  costs". Goldfield. — The  Reorganized  Kewanas  has  taken  an  op- 
tion on  the  Nevada  Eagle,  four  miles  west  of  Goldfield,  or 

toward  the  Montezuma  district.  The  option  extends  for 
three  years  and  the  purchase  price  is  $80,000.  The  first 
payment  of  $2500  has  been  made.  The  proceeds  from  ore 
shipped  are  to  apply  on  the  purchase  price.  The  Eagle  is  an 
old  mine  in  which  $115,000  has  been  spent  in  exploring  the 
vein  to  a  depth  of  2  50  ft.  The  shaft  is  4  50  ft.  deep  and 
there  is  a  level  at  375  ft.  on  which  the  main  vein  is  prac- 

Map  of  Central  Idaho 

tically  undeveloped.  The  Kewanas  will  work  on  the  375-ft. 
level.  The  drift  on  the  250-ft.  level  is  172  5  ft.  long,  of 
which  1175  ft.  is  in  the  main  vein,  with  925  ft.  in  ore  of  an 
average  value  of  $11.22  per  ton,  according  to  officials  of  the 

Kewanas  company.  Of  this  $2.38  is  in  gold  and  the  re- 
mainder is  in  silver.  Five  raises  driven  an  average  of  50  ft. 

from  the  2  50-ft.  level  are  in  these  ore-shoots.     The  vein  is 
4  to  8  ft.  wide.   The  Silver  Pick  has  ready  for  shipment 
from  the  lease  on  the  Red  Top  150  tons  of  ore  of  an  average 
value  of  $20  to  $25.  This  ore  is  being  mined  on  the  260 
and  333-ft.  levels  and  on  an  intermediate  level  between. 

An  average  of  15  to  20  lessees  and  sub-lessees  are  working 
in  the  Consolidated  and  occasional  shipments  are  being  made. 

Hornsilver. — The  Orleans  Hornsilver  is  sinking  a  winze 
from  the  seventh  level,  the  first  work  done  below  this  level. 
The  south-east  drift  on  the  seventh  level  is  in  an  18-ft. 
width  of  ore  caused  by  the  joining  of  the  foot-  and  hanging- 
wall  ore-shoots.  A  raise  to  the  fifth  level  from  the  sixth  has 

proved  ore  between  these  levels,  and  the  south-east  drift  on 
the  fifth  level  is  to  be  continued  over  the  drifts  in  this  direc- 

tion on  the  levels  below.  An  engineer  for  the  Tonopah  Min- 
ing Co.  is  again  sampling  the  Orleans. 

Montezuma. — The  Harmill  shaft  is  at  about  the  150-ft. 
point  and  the  ore-shoot  exposed  on  the  50-  and  100-ft.  levels 
is  appearing  in  the  shaft,  a  6-in.  width  assaying  21  oz.  silver 
and  55%  lead,  with  a  small  gold  content.  This  6-in.  width 
represents  the  extreme  north-eastern  edge  of  the  shoot, 
which  on  the  50-  and  100-ft.  levels  has  been  opened  for  a 

length  of  35  ft.     On  the  50-  and  100-ft.  levels  the  shoot  Is  3 
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to  5  ft.  wide  and  will  break  at  Jll.'i.  A  sample  of  the  face  of 
the  drift  on  the  loo-ft.  level  gave  an  assay  of  O.OS  oz.  gold, 
42.92  or.  silver,  and  G9.r)0%  lead,  a  total  value  of  J123.50. 

Stonewall.— The  Sterlag  tunnel  of  the  Yellow  Tiger  has 
been  driven  1000  ft.  and  It  is  expected  that  the  contact  vein 
which  la  the  flrst  objective  of  the  work  will  be  entered  in  a 
Bhort  distance.  The  tunnel  will  cut  Into  the  vein  at  a  depth 
«>f  400  to  500  ft.  For  the  last  700  ft.  the  tunnel  has  been  in 
extremely  hard  porphyry,  but  a  softer  formation  should  soon 
be  found. 

OKKGON 

HuiiliiiRton. — The  Bayhorse  mine,  situated  just  across  the 
Snake  river  in  Oregon,  has  built  a  spur  preparatory  to  ship- 

ping ore  to  the  smelter  at  Tacoma,  Washington.  At  this 
mine  there  arc  some  16  cars  of  ore  on  the  dump  ready  for 
shipment.  This  is  a  silver  property  which  is  being  developed 
after  being  idle  for  many  years.  The  ore  runs  from  37  to 

132  oz.  silver  per  ton  with  a  few  streaks  of  high-grade  assay- 
ing as  high  as  1500  oz.  The  ore  is  a  blue-gray  porphyry 

with  disseminated  argentite.  It  is  owned  by  the  U.  S.  Metals 
Co.,  of  Spokane. 

UT.VH 

.4ltA. — A  meeting  of  stockholders  of  the  Sells  Mining  Co. 
has  been  called  for  February  7,  to  vote  on  the  proposed  sale 

of  the  company's  entire  holdings  to  the  South  Hecla  Mines 
Co.  It  is  proposed  to  exchange  one  share  of  South  Hecla 
stock  for  four  shares  of  Sells  stock.  This  would  result  in 
the  South  Hecla  increasing  its  capitalization  by  250,000 
shares.  The  deal  is  considered  a  favorable  one  for  the  Sells 
stockholders,  as  they  have  been  called  upon  to  pay  several 
assessments,  and  the  mine  has  never  been  thoroughly  pros- 

pected. The  Sells  Mining  Co.  owns  3  5  acres  of  patented 
ground,  from  which  ore,  estimated  to  be  worth  $250,000,  has 
been  mined.  The  property  has  been  opened  by  a  drift  from 
the  South  Hecla  workings,  from  which  it  can  readily  be 
flrained  and  economically  developed. 

A  40-ton  shipment  of  ore  from  the  Emma  mine  gave  re- 
turns of  39  oz.  silver  and  5%  lead.  M.  M.  Johnson,  con- 

sulting engineer  to  the  company,  reports  that  exploration 
work  is  being  confined  to  the  Montezuma  fault. 

Kun^ka. — A  banquet  was  given  by  officials  of  the  Chief 
Consolidated  Mining  Co.  to  employees  of  the  Walter  Fitch. 

Jr..  Co.,  who  participated  in  the  world's  record  for  shaft- 
sinking  at  the  Water  Lily  shaft.  Each  employee  was  pre- 

sented with  a  silver  medal.  The  banquet  was  attended  by 
about  100  men.  all  of  whom  are  interested  in  the  mining 
business.  J.  Fred  Johnson,  superintendent  of  the  Chief 
Consolidated,  presided  at  the  meeting,  and  Walter  Fitch, 
St..  president  of  the  company,  gave  an  interesting  talk,  in 
which  he  brought  out  points  of  interest  to  the  mining  profes- 

sion, especially  as  applied  to  the  Tintic  district. 
George  Nlcholes  and  associates  have  appealed  to  the 

State  Supreme  Court  the  decision  given  in  the  Third  District 
Court  recently,  whereby  Charles  Zabriskie  and  associates 
were  held  to  be  the  duly  elected  directorate  of  the  Lehi- 
Tlntlc  Mining  Co.  Zabriskie  has  been  president  of  the  com- 

pany for  several  years  past,  and  was  recently  re-elected. 
The  Third  District  Court  held  that  the  election  of  Zabriskie 
was  legal. 

A  second  shipment  of  bonanza  ore  has  been  made  by 
lessees  In  the  Iron  Blossom  mine.  The  first  shipment  con- 

sisted of  4.=;  tons,  and  assayed  788  oz.  silver  and  ."^O^o  lead. 
netting  the  lf<<s(i  s  :ihoui  J35.000.  This  was  one  of  the  rich- 

est cars  of  c.r>   •  v.t  Mhlpped  from  this  district. 
E.  B.  HlgKen^on  and  associates  have  taken  a  lease  on  the 

old  Star  mine,  which  Is  a  part  of  the  Empire  Mining  Co., 
owned  by  the  Jesse  Knight  interests.  It  is  planned  to  con- 

fine operations  to  the  territory  between  the  220-ft.  level  and 
the  Oundry  tunnel.  Samples  recently  taken  give  returns  of 
$10   to   $1&   per   ton,   principally  In   gold   and   Silver.      It   is 

planned  to  ship  the  ore  to  the  plant  of  the  Tintic  Milling 
Company. 

Ore  shipments  for  the  week  ending  January  21  totaled  145 
cars,  of  which  the  Tintic  Standard  shipped  51:  Chief  Con- 

solidated. 40;  Iron  Hlossom.  11;  Victoria,  10;  Eagle  &  Blue 
Bell,  9;  Colorado,  4;  Grand  Central.  4;  Bullion-Beck,  4; 
Gemini,  3;  Dragon.  3;  Showers.  2;  Centennial-Eureka,  1; 
Gold  Chain.  1;  Sunbeam,  1;  Swansea,  1.  Shipments  the 
previous  week  totaled  152  carloads. 

Xeplil. — Patrick  Conley,  of  St.  Paul.  Minnesota,  has  been 
awarded  a  one-sixth  interest  in  the  Boston  and  Mohogany 
groups  of  claims  in  the  Deep  Creek  mining  district,  accord- 

ing to  a  decision  handed  down  by  Judge  W.  F.  Knox.  Conley 
brought  suit  against  the  Boston-Deep  Creek  Mines  Co.  and 
others,  claiming  that  he  was  entitled  to  a  sixth-interest  in 
the  claims,  which  were  recently  sold,  under  an  option,  for 
$200,000,  and  have  since  disclosed  a  showing  of  high-grade 
silver-lead  ore. 

Park  City. — Shipments  of  ore  for  the  week  ending  Janu- 
ary 21  totaled  2024  tons,  as  compared  with  l:iS3  tons  for 

the  previous  week.  The  Judge  allied  companies  shipped 
912  tons;  Silver  King  Coalition,  823;  Ontario,  289. 

Salt  Lake  City. — The  American  Smelting  &  Refining  Co., 
the  United  States  Smelting  Co..  and  the  International  Smelt- 

ing Co.  have  announced  a  decrease  in  wages.  Employees  re- 
ceiving more  than  %Z.7T<  per  day  will  be  reduced  50c.  per 

shift,  and  those  receiving  less  than  $3.75  will  be  cut  40c.  per 
shift.  This  action  was  taken  to  conform  with  the  50-cent 
reduction  announced  by  Utah  mine  operators  on  January  16. 

BRITISH   COLVMBLl 

AUce  Arm. — The  Government  wharf  has  been  completed, 
and  shippers  are  no  longer  dependent  on  the  Taylor  Mining 

Co.'s  wharf.  The  first  100  tons  of  ore  from  the  Esperanza 
mine  has  been  sacked,  and  is  being  shipped  from  the  new 
wharf  to  Anyox. 

Lillooet. — At  a  meeting  of  the  Anderson  Mining  Co.  on 
January  14,  it  was  decided  to  re-open  the  mine  immediately. 
The  mine  is  situated  on  Anderson  lake,  7  miles  from  the 
P.  G.  E.  railway;  some  promising  veins  have  been  opened 
and  a  stamp-mill  has  been  erected.  All  work  was  stopped 
at  the  outbreak  of  the  War,  and  has  not  been  resumed  since. 

Prince  Rupert. — H.  S.  Munro,  general  manager  for  the 
Granby  company,  passed  through  here  recently  on  his  re- 

turn to  Anyox,  after  a  conference  with  the  directors  of  the 
company,  in  New  York.  Munroe  stated  that  there  was  no 
foundation  for  the  rumor  that  the  company  proposed  to 
build  a  smelter  at  Stewart,  but  that  he  did  expect  a  good 
deal  of  ore  from  the  district  would  be  treated  at  the  Anyox 

smelter  during  the  present  year.  The  company  has  prac- 
tically concluded  to  add  to  its  power  system  by  the  addition 

of  a  reservoir  of  25.000  acre-foot  capacity,  about  one  and 
a  half  miles  farther  up  Falls  creek  than  the  existing  dam. 
This  will  guarantee  suflicient  power  through  the  winter, 
when  the  present  system  sometimes  falls  inconveniently 
short.  Other  improvements  under  consideration  will  de- 

pend upon  the  copper  market. 

Victoria. — A.  W.  B.  Allen,  of  this  city,  is  endeavoring  to 
re-organize  the  affairs  of  the  Lucky  Jim  mine,  in  the  Slocan, 
by  the  formation  of  the  New  Lucky  Jim  Mines,  Ltd.  The 
new  company  proposes  to  issue  250,000  preferred  shares 
at  $1  each  and  2,500,000  common  shares  at  10c.  each,  and 
for  every  dollar  invested  in  common  stock  the  investor  will 
receive  as  a  bonus  one  preferred  share  and  the  option  of 
purchasing  30  shares  of  common  stock  at  3c.  per  share.  The 
provisional  directors  are:  Lendrum  McMeans,  of  Winnipeg, 
who  owns  a  second  mortgage  for  $35,000  on  the  mine,  T. 
S.  McPherson,  M.  P.  Blair,  J.  J.  Collinson,  A.  W.  B.  Allen. 
all  of  Victoria.  The  Lucky  Jim  has  seen  many  vicissitudes, 
but  mining  men,  as  a  rule,  consider  it  to  be  a  good  zinc  mine. 
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MANITOBA 

Hice  liuke. — North  of  Hole  River,  that  is  to  say  at  the  ex- 
treme north-westerly  extension  of  the  Rice  Lake  field,  inter- 

ests connected  with  the  Hollinger  have  taken  an  option  on 
the  Huronian  group;  a  force  has  been  working  since  last 
spring.  A  three-foot  vein  has  been  traced  for  several  hun- 

dred feet  on  the  surface.  It  is  thought  the  option  will  be 
exercised  and  the  group  turned  over  to  the  Hollinger  com- 

pany.  A  mile  or  two  farther  south-east  the  Selkirk  Min- 
ing Co.  has  half  a  dozen  men  at  work  under  Prank  Phillips. 

This  property  is  equipped  with  a  20-stamp  mill,  but  no 
stoping  ground  has  been  blocked  out.  However,  the  vein  is 
traceable  for  3  000  ft.,  and  samples  as  high  as  $160  per  ton 
have  been  obtained.  The  reason  the  mill  is  up  before  the 
mine  is  ready  to  feed  it,  is  that  an  opportunity  arose  to  pick 
up  a  complete  plant  at  the  price  of  junk. 

MEXICO 

Arizpe. — The  Santa  Maria  claim  contiguous  to  the  Chlspas 
mine  of  the  Minas  Pedrazzini  Gold  &  Silver  Mining  Co.  was 
recently  thrown  open  for  denouncement  and  the  mining 
agent  Juan  Moreno  reports  that  141  denouncements  were 
made  by  rival  contestants.  Several  local  mining  companies 
had  large  numbers  of  denouncements  filed  but  a  barber 
from  Arizpe  won  with  a  single  entry. 

Concepcion  del  Oro. — The  mines  and  Smelter  owned  by 
the  Mazapil  Copper  Co.  in  the  State  of  Zacatecas  were  re- 

opened on  February  1.  They  include  the  Aranzazu  mine, 

'with  an  output  of  15,000  tons  per  month;  Cata  Arroyo, 
with  a  tonnage  of  6000;  and  San  Eligie,  with  3000  per 
month.  The  company  also  operates  a  smelter  at  Con- 

cepcion. R.  H.  Jeffrey  is  general  manager;  J.  P.  Bandy, 
general  mine  superintendent;  R.  T.  Wilder,  smelter  super- 

intendent; J.  B.  Gaiyzt,  superintendent,  San  Eligie  unit; 

P.  P.  Seitert,  mechanical  engineer;  and  O.  V.  Seifert,  super- 
intendent, Cata  Arroyo  unit,  are  the  other  officials. 

El  Tigre. — Neill  and  Hamilton  are  doing  development  on 
the  Angustias  property,  recently  denounced  by  them,  situ- 

ated about  9  miles  south  of  El  Tigre  on  the  same  range.  A 
wide  vein  carrying  silver  of  good  milling  grade  is  reported. 

  Sam  King  representing  the  Last  Chance  Leasing  Co.  of 
Bisbee  is  reported  to  have  options  on  several  promising 
prospects  and  mines  in  the  El  Tigre  and  Pilares  de  Teres 

districts.   -A  steady  stream   of  high-grade  ore  from  the 
Pilares  de  Teres  district  or  (cinco  de  mayo),  to  the  value  of 
about  $6000  per  month  goes  through  the  hands  of  ore- 
buyers.  The  company  holding  the  lease  on  the  claims  of  the 

Garcia  interests  plans  to  put  in  a  200-ton  lixivation  plant. 
The  wide  diversity  of  the  ores  in  this  locality  and  the  cop- 

per content  make  any  other  system  of  recovery  unfeasible. 
Ore  carrying  as  high  as  100  oz.  silver  has  been  thrown  away 
in  the  dumps  and  fill  because  the  freight  to  the  railroad  was 
prohibitive. 

Xacozari. — R.  W.  Brown,  of  Kansas  City,  managing  di- 
rector of  the  Sonora  Development  Co..  in  company  with  P. 

H.  Pcrnot,  has  been  here  for  the  past  week  inspecting  the 
mines  of  his  company.  Among  the  properties  visited  were 
the  Grand  Republic  group  which  is  producing  high-grade 
silver  ore  carrying  copper  and  lead,  and  the  Madrugada 
group  west  of  Nacozari.  The  Don  Genaro,  a  large  low-grade 
lead  mine  west  of  Moctezuma,  that  was  worked  by  the 
Spaniards  for  smelter  fluxes,  was  examined,  as  was  the 
Westerholm,  a  quartz  lode  in  the  Guerigito  district  north- 

west of  Cumpas.  The  company  is  planning  extensive  ex- 
ploration and  development  in  Mexico. 

ONTARIO 

Boston  Creok. — At  the  Walsh  property  the  vein  which  has 
been  cross-trenched  at  intervals  for  a  distance  of  700  ft. 
sjipws  a  width  of  about  12  ft.  with  a  pay-streak  carrying 
visible  gold  and  yielding  good  assays..-  ■   • 

Gowganda. — The  shareholders  of  the  Trethewey  on  Janu- 
ary 19  adopted  the  by-law  authorizing  the  formation  of  a 

new  company  to  be  known  as  the  Castle  Trethewey  Mines, 
Ltd.,  to  assume  all  the  liabilities  of  the  Trethewey,  the 
shareholders  to  receive  one  share  of  stock  in  the  new  com- 

pany for  every  four  shares  in  the  old  one.  A  sale  of  1,600,- 
000  shares  will  be  effected,  the  shareholders  being  offered 
the  right  to  purchase  a  limited  quota  of  the  same  at  10c. 

per  share. 

Kenora. — Gold  mining  shows  signs  of  a  revival  in  this 
part  of  New  Ontario,  as  well  as  in  the  adjacent  regions  of 
Manitoba.  Favorable  factors  induce  capitalists  to  provide 
the  required  funds.  First,  labor  is  to  be  had  for  its  cost 

during  the  War,  and  the  men  now  do  a  fair  day's  work. 
Any  amount  of  pick  and  shovel  laborers  may  be  hired  at  a 

dollar  a  day;  second,  the  price  of  supplies  has  fallen  to  al- 
most pre-war  quotations;  and  third,  since  gold  may  only  be 

disposed  of  to  the  Dominion  Mint,  and  is  paid  for  in  Amer- 
ican funds  or  their  equivalent,  gold  producers  receive  the 

difference  between  the  value  of  the  Canadian  and  the  Amer- 
ican dollar,  which  is,  today,  about  6% — a  bonus  well  worth 

having.  A  strong  company  composed  of  Kenora  and  Toronto 

men  is  re-opening  the  old  Mikado  mine,  shut-down  for 
many  long  years.  The  tailing  heap  contains  30,000  tons, 
which  assays  $4  per  ton,  showing  that  the  saving  could  not 

have  been  over  60%  of  the  gold  content.  There  was  no  at- 
tempt at  cyaniding,  and  flotation  had  not  been  thought  of. 

As  a  lot  of  the  gold  is  intimately  mixed  with  sulpfiides  of 

copper  and  iron,  it  is  probable  flotation  will  play  an  im- 
portant part  in  the  winning  of  the  metal,  though  the  flow- 

sheet has  not  as  yet  been  worked  out.  The  Mikado  Mines, 

Ltd.,  has  secured  options  on  the  Tycoon  and  Bullion  prop- 
erties adjoining  the  Mikado.  , 

Kirkland  Lake. — A  movement  has  been  started  for  the  ex- 
tension of  the  Kirkland  Lake  road  in  an  easterly  direction 

through  Gauthier  Township  to  the  Argonaut  mine  at  Beaver- 
house  Lake.  The  intermediate  territory  has  been  all  staked 
by  prospectors  and  gold  has  been  found  at  intervals  all  along 
the  way. 

The  Teck-Hughes  last  week  shipped  a  gold  bar  valued  at 
upward  of  $40,000  and  indications  point  to  a  large  increase 
in  the  output  of  the  company.  Development  work  at  the 
600-ft.  level  shows  the  ore  to  be  increasing  in  richness.  The 
orebody  has  been  opened  up  for  375  feet. 

Lake  of  the  Woods. — A  new  company  capitalized  at 
$5,000,000  has  been  organized  to  re-open  and  operate  the 
Mikado  mine  and  the  adjoining  Tycoon  and  Bullion  prop- 
erties. 

Porcupine. — ^A  statement  issued  by  the  Dome  Mines  cover- 
ing the  period  of  nine  months  ending  December  31  shows 

operating  earnings  of  $694,626,  as  compared  with  $706,894 
for  the  year  ending  March  31  last.  The  total  income  for  the 
nine  months  period  was  $800,659,  as  against  $954,250  for 
the  previous  year.  The  profits,  after  deductions  for  taxes, 
depreciation,  and  exhaustion  of  mine,  were  $283,004,  com- 

pared with  $302,479  for  the  previous  full  year.  The  com- 
pany has  decided  to  commence  the  repayment  of  capital. 

The  first  capital  payment  of  $1  per  share  will  be  made  on 
April  20  to  shareholders  of  record  March  31.  The  company 
will  continue  to  pay  regular  dividends  at  the  rate  of  2*% 
quarterly. 

The  Plat  Veteran  property  of  160  acres,  on  which  dia- 
mond-drilling has  disclosed  gold  at  depth,  has  been  pur- 

chased by  a  Montreal  syndicate  headed  by  McCuaig  Bros.  •& 
Co.  for  a  price  stated  at  $300,000.  Active  development  will 
be  started  early  in  the  spring. 

At  the  Hayden-Porcupine.  where-  development  was  re- 
sumed last  fall,  good  progress  is  being  made.  The  main 

■shaft  is  being  put  down  from  300  ft.  to  the  400-ft.  level,  and 
.the  lOO-tt.  level  is- being  drifted  on. 
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'PERSONAL I 
The  Editor  inTltn  mcmlxrii  of  the  professian  to  send  particulars  of  their 

«ork  aiiii  appomimenl*      The  Intormation  is  Interestine  to  our  readers. 

John  J.  Alve«,  of  Oakland,  is  at  Colima,  Mexico. 
H.  K.  Quitij,  of  Berkeley,  is  at  Kingman,  Arizona. 
I,.  .\.  MryiT  has  left  Santa  Cruz  for  Ruth.  Nevada. 

SpciK-iT  lli.shnp,  of  Berkeley,  is  at  Morenci,  Arizona. 
.\.  W.  Viwlx-riy,  of  New  York,  is  at  EI  Paso,  Texas. 
Jiiliei  K.  t'oiTflto,  of  Butte,  is  at  the  St.  Francis  hotel. 
IliilfiKli  I*.  Trliiiblo,  of  Portland,  is  at  the  Fairmont  hotel. 
r.  F.  J.  HoUowuy  has  left  Sarawak,  Borneo,  for  England. 
Frwl  \  .  Hums,  formerly  at  Houston,  Texas,  is  at  Tampico, 

Mexico. 
4.  W.  McBride  has  returned  to  Seattle  from  Livengood, 

Alaska. 
F.  C.  Fl098  has  moved  from  Milwaukee,  Oregon,  to  Miami, 

Arizona. 
R.  h.  Chase,  of  Denver,  is  at  Indianapolis  on  professional 

business. 
L.  D.  Ynndt  has  moved  from  Bayhorse,  Idaho,  to  Salt  Lake 

City.  Utah. 
J.  H.  Ro.so  has  left  Simon,  Nevada,  and  is  at  Tacoma, 

■Washington. 
W.  G.  Hubler  is  now  with  the  Simon  Silver-Lead  Co.,  at 

Mina,  Nevada. 

R.  L.  Amidon,  of  Cornucopia,  Oregon,  will  be  at  Seattle 
for  the  winter. 

W.  B.  Tnckor,  recently  at  Chihuahua,  Mexico,  is  at  Red- 
ding, California. 

C.  H.  McMahan  has  moved  from  Kirkland,  Arizona,  to 
Denver,  Colorado. 

J.  H.  Kinu  has  moved  from  Bonanza,  Colorado,  to  Lords- 
burg,  New  Mexico. 

\V.  H.  John.ston  is  with  the  Waihi  Gold  Mines  company, 
WaihI.  New  Zertland. 

Ilulkcloy  Wi-lls  is  expected  on  the  Comstock  this  week,  on 
his  way  to  San  Francisco. 

AValtor  Hairey  Wood  has  returned  to  New  York  from  the 
Porcupine  district,  Ontario. 

RIenzl  W.  MacFurlane  has  left  the  Arizona  Copper  Co. 
and  is  now  at  El  Paso,  Texas. 

W.  H.  I>o€Tpabel  is  with  the  Britannia  Mining  &  Smelting 
Co.,  at  Britannia  Beach,  B.  C. 

Philip  Wlsoman  has  been  re-elected  vice-president  of  the 
Los  Angeles  Chamber  of  Mines. 

R.  A.  Schumackor  has  returned  from  Rancagua,  Chile,  and 
la  now  at  Red  Hook.  New  York. 

H.  W.  HHdman  Is  now  manager  for  the  Golskeish  Mines, 
Ltd.,  at  Anyox,  British  Columbia. 

J.  H.  Tarlc  writes  from  Johannesburg,  after  extended 
travels  through  Morocco  and  Senegal. 

JamPN  W.  Wndo  has  been  appointed  superintendent  of  the 
Tlntlc  Standard  mine  at  Eureka,  Utah. 

Wnlfrr  M.  RricKx  has  been  on  a  visit  to  A]o,  Arizona.  He 
is  living  now  at  Pleasanton,  California. 

F.  V.  Rbirk,  of  Santa  Cruz,  is  now  with  the  Nevada 
Wonder  Mining  Co.,  at  Sonora,  California. 

Vernon  .S.  RothI,  general  manager  for  the  Utah-Apex  Min- 
ing Co.,  at  BinKham,  Utah,  is  in  New  York. 

A.  O.  Markrnzic,  seTetary  of  the  Utah  chapter  of  the 
American  Mining  Congress,  Is  at  Washington. 

A..V.  KlaAAom,  of  Glendale,  California,  is  now  with  the 
Cananea  Con.  Copper  Co.,  at  Cananea,  Mexico. 

Fdward  R.  /jUlnskl  has  returned  to  Salt  Lake  City,  after 
profffislonal  work  in  Mr.have  county,  California. 

Carl  O.  8chlu'xlf>Tl>«rK,  of  the  Westinghouse  Elootrlc  & 
Manufacturing  Co.,  left  New  York  City  recently  on  an  ex- 

tended trip  to  South  America.  He  will  visit  Chile,  Peru, 
Uruguay,  Paraguay,  and  Brazil. 

C.  G.  Patterson,  (it  Piedmont,  is  now  with  the  Butters  & 
Davenport  San  Albino  mines,  at  Jicero,  Nicaragua. 

E.  J.  Franklin,  consulting  mechanical  engineer  for  the 
Ray  Consolidated  Copper  Co.,  is  at  Salt  Lake  City. 

M.  M.  O'lJrien  is  with  the  Consolidated  Mining  &  Smelt- 
ing Co.  of  Canada,  at  Kimberley,  British  Columbia. 

Rush  T.  Sill  has  returned  to  Los  Angeles  from  examina- 
tion work  at  Randsburg  and  Slate  Range,  California. 

George  M.  Fowler,  geologist  for  the  International  Smelt- 
ing Co.  at  Salt  Lake  City,  has  been  in  the  Pioche  district. 

Frank  R.  Corwin,  of  Humboldt,  Arizona,  has  been  visiting 
the  Western  mining  districts,  and  is  now  at  Los  Angeles. 

Walter  R.  Vidler  is  engaged  in  petroleum  engineering  in 
Texas  and  Oklahoma,  with  headquarters  at  Graham,  Texas. 

T.  A.  Janney,  chief  metallurgical  engineer  for  the  Utah 
Copper  Co.  at  Garfield,  Utah,  spent  a  few  days  at  Butte  re- cently. 

Victor  C.  Heikes,  representative  of  the  U.  S.  Geological 

Survey  at  Salt  Lake  City,  has  returned  home  from  Wash- 
ington. 

Robert  A.  Bryce  and  George  C.  Bateman,  mining  engi- 
neers, are  now  at  S  Wellington  street  east,  Toronto,  Ontario, 

Canada. 

Duncan  S.  Smith,  mining  engineer  for  the  Katanga  Gold- 
fields  company,  in  the  Belgian  Congo,  has  been  in  San 
Francisco. 

G.  T.  Jackson,  superintendent  for  the  Shasta  Zinc  &  Cop- 
per Co.,  has  left  the  San  Francisco  office  and  is  now  at  the 

mine,  near  Winthrop. 
Leo  Atcheson,  who  has  been  leasing  in  the  Tintic  district, 

Utah,  has  accepted  a  position  with  the  Braden  Copper  Co. 
He  sails  for  Chile  today. 

Richard  A.  Parker,  accompanied  by  his  wife,  sails  on 

February  25  from  New  York  with  the  intention  of  remain- 
ing in  Europe  until  November. 

Cyril  J.  Emery,  manager  of  the  British  Mine,  Broken  Hill, 
New  South  Wales,  has  returned  to  Australia  after  visiting 
England  and  the  United  States. 

Walter  S.  Larsh,  underground  mine  superintendent  for  the 
Nevada  Consolidated  Copper  Co.  at  Ruth,  Nevada,  has  been 
spending  a  few  days  at  Salt  Lake  City. 

H.  F.  Mason  is  now  with  the  American  Republics  Corpora- 
tion, New  York  City,  having  resigned  from  the  position  of 

petroleum  economist  on  the  staff  of  the  U.  S.  Bureau  of 
Mines. 

Obituary 

Steve  Donald.son  was  killed  as  the  result  of  a  blasting 
accident  at  tho  Beaver-Kirkland  mine,  Kirkland  Lake,  On- 

tario, Canada,  on  December  12,  on  which  property  he  was 
mine  captain.     He  leaves  a  widow  and  three  children. 

Quay  Simons,  a  lessee  in  the  Grand  Central  mine  at 
Eureka,  Utah,  died  at  the  Holy  Cross  hospital  in  Salt  Lake 

City  on  January  13.  He  was  born  at  Payson,  Utah,  on  Janu- 
ary 16,  189  6.  He  enlisted  in  the  navy  three  days  after  war 

was  declared,  on  April  ,6,  ini7,  being  assigned  to  transport 
service  on  the  Atlantic.  On  January  9,  while  climbing  a 
ladder  in  the  mine,  he  slipped,  fell  40  feet,  fracturing  his 
skull.    He  never  regained  consciousness. 

William  E.  West,  60  years  of  age,  for  the  past  twenty 
years  one  of  the  best  known  ore-sampling  experts  in  the 
inter-mountain  country,  died  at  his  home  in  Salt  Lake  City 
on  January  17,  after  a  prolonged  illness.  For  the  past  five 
years  he  has  been  smelter  representative  for  R.  H.  Officer  & 
Co.,  assayers,  of  Salt  Lake  City.  Prior  to  that  he  was  super- 

intendent of  the  sampling  department  at  the  Garfield  smelter 
for  a  number  of  years. 
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Company   Reports 
SUPERIOR  &  BOSTON  COPPER  CO. 

Report  for  the  year  ended  September  30,  1921. 
Property:  Mines  in  Arizona. 
Operating  OtKcial:  E.  G.  Deane,  mine  manager. 
Financial:  Receipts,  $244,021.63;  disbursements,  ?2S0,- 

0S6.64. 

Development:  5 S3 5  ft.  of  development  and  103  6  ft.  of 
diamond-drilling. 

Production:  The  copper  smelters  of  the  South-West  closed 
in  April,  forcing  the  company  to  stop,  for  a  time,  the  pro- 

duction of  ore.  Until  then  the  company  had  shipped  11,107 
tons  of  ore  assaying  4.37%  copper  and  5.88  oz.  silver,  for 
which  $95,022.74  was  received,  after  deducting  freight  and 
smelting  charges. 

General:  Asbestos  was  found  outcropping  about  200  yards 
north  of  the  McGaw  shaft.  Work  on  this  was  discontinued 
when  it  was  determined  that  most  of  the  fibre  was  too  harsh 
to  be  of  commercial  value,  although  a  little  very  good  fibre 
was  found.  Work  underground  disclosed  the  fact  that  there 
are  a  number  of  places  well  worthy  of  development  as  soon 
as  conditions  warrant. 

MEXICAN  CORPORATION,  LIMITED 

The  annual  report  of  the  Santa  Gertrudis  company  con- 
tains a  statement  that  the  general  manager  of  the  Mexican 

Corporation  estimates  that  with  the  treatment  of  75,000  tons 
per  month,  the  gross  working  profit  from  the  quarry  orebody 
will  be  $75,000  per  month,  with  silver  selling  at  62ic.  per 
ounce.  The  terms  of  the  revised  agreement  with  the  Santa 
Gertrudis  company  provide  that  in  consideration  of  the  Mex- 

ican Corporation  company  increasing  the  milling  capacity  of 
the  Fresnillo  plant  to  this  amount  the  resulting  profits  are  to 
be  allocated  as  follows:  20%  to  be  retained  by  the  Corpora- 

tion until  the  excess  expenditure  (up  to  $800,000)  in  con- 
structing the  plant  over  the  original  estimate  has  been 

amortized;  the  remaining  profits  will  then  be  divided  equally 
between  the  Corporation  and  the  Fresnillo  company,  until  a 
sum  of  $5,000,000,  including  the  $800,000  or  less  referred 
to,  has  been  received  by  the  Mexican  Corporation.  After- 

ward the  division  of  profits  will  revert  to  the  basis  fixed  in 
the  original  agreement.  Drainage  of  the  old  workings  and 
commencement  of  exploration  will  be  undertaken  on  the 
completion  of  the  construction  work  mentioned  above. 

At  the  Tezuitlan  property,  smelting  operations  were  dis- 
continued owing  to  the  low  price  of  copper.  Recent  de- 
velopment work  has  met  with  encouraging  results,  a  high- 

grade  orebody  having  been  struck  at  a  point  indicated  by 
previous  diamond-drilling. 

MOUNT  LYELL  MINING  &  RAILWAY  COMPANY 

Report  for  the  year  ended  September  30,  19  21. 
Property:    Mines,  plants,  and  railway  in  Tasmania. 
Financial:  The  working  account  shows  a  profit  of  £133,- 

531  3s.  9d.  After  deducting  £4459  10s.  4d.  tor  prospecting 
and  development,  and  £48,590  7s.  8d.  for  depreciation  of 
mine  plant,  the  net  profit  from  all  sources  amounts  to  £51,- 
830  2s.  3d. 

Ore-Reserves:  Ore-reserves  have  been  re-calculated  and  a 
substantial  addition  has  been  shown.  They  now  consist  of: 
Mount  Lyell  mine,  including  the  South  Lyell  mine,  1,711,088 
tons  containing  0.50%  copper,  1.50  oz.  silver,  and  0.04  oz. 
gold;  North  Mount  Lyell  mine,  1,095,981  tons  containing 
6%  copper,  1.33  oz.  silver,  and  0.05  oz.  gold  per  ton. 

Production:  152,732  tons  of  material  was  smelted  during 
the  year.  The  contents  of  5786  tons  of  blister  copper  pro- 

duced was  as  follows:  copper,  5738  tons;  silver,  178,380  oz.; 
and  gold,  4744  ounces. 

General:  In  the  concentration  plant  the  sorting  section 
came  into  operation  on  February  24.  The  capacity  of  the 
milling  section  has  been  increased  by  the  installation  of  a 
Hancock  jig  and  other  equipment.  The  flotation  plant  has 
been  extended  and  improved  during  the  year.  A  new  Dwight- 
Lloyd  sintering  machine  is  being  erected. 

CIA.  DE  SANTA  GERTRUDIS 

Report  for  the  year  ended  June  30,  1921. 
Property:  Mines  at  Pachuca,  Mexico. 
Operating  Staff:  C.  A.  Lantz,  general  manager;  F.  H. 

Walsh,  general  superintendent;  J.  F.  Berry,  mining  superin- 
tendent; W.  J.  A.  Palmer,  purchasing  agent  and  chief  clerk. 

Development:  129  7  ft.;  ore-reserves,  3  09,911  tons,  con- 
tanining  17,144  oz.  gold  and  2,986,530  oz.  silver. 

Production:  201,094  tons  of  ore  was  sold  containing 
12,170  oz.  gold  and  2,119,409  oz.  silver. 

General:  Operating  conditions  continued  to  improve  until 
the  end  of  last  January,  when  unexpected  advice  from  the 
power  company  gave  notice  of  a  shortage  of  power  and  an 
immediate  necessity  of  reducing  consumption  by  25%.  This 
condition  has  continued  to  date  without  sign  of  relief.  The 
precipitate  and  heavy  decline  in  the  price  of  silver  affected 
the  earning  power  of  the  mine,  and  forced  the  suspension  of 

operations  on  a  number  of  low-grade  areas. 

ASHANTI  GOLDPIELDS  CORPORATION 

Report  for  the  year  ended  June  30,  1921. 
Property:    Mine  and  mill  in  West  Africa. 
Financial:  Income,  £393,144  5s.  lOd.;  working  costs, 

£231,491  143.  9d.;  deductions  for  mine  development,  royalty, 
depreciation,  and  reserve  for  profits  tax,  £81,773  18s.  9d.; 
net  profit,  £79,878  12s.  4d.;  dividend  paid,  £50,000. 

MINE  ORE  by  ROPEWAY  to 

CRUSHERS  and  ORE  BI.NS 

by  truck  and  platforin  lift  to 

UPPER  DRIER  BINS 

2  KRHPP  MILLS- PUNCHED  SCREENS coai-se  crushed  (dry) 

BELT  CONVEYOR 

LOW  LEVEL  SrOBAGE  BfNS 

by  truck  and  platform  lift  to 

HIGH  LEVtL  STORAGE  BINS 

„,   _„  BELT  CONVEYOR 

2  DOBR  CLASSIFIERS 

I 

I 
SAND  TO 

2  HA8BINGE  MILLS 

3  CALLOW  DUPLEX  SCREENS 

          I 
UNDERbIZE 

AMALGAMATING  TABLES* 

WILFLEY  TABLES 

      I 

OVERSIZE  TO 

WILFLEY  TABLES 

   I 

TAILS  TO 

I THICKENER 

and 
CYANIDATION 

CONCENTRATE  TO CONCENTR.ATE  TO 
I TAILS  TO  DUMP 

BOASTERS 

BOASTED  CONCENTRATE 

GRINDING  PANS 

I CYANIDATION 

Reserves:  511,400  tons  of  a  gross  value  of  £2,451,500. 
Production:  62,259  tons  for  a  yield  of  68,817  oz.  gold, 

plus  233  oz.  obtained  from  sundry  sources.  The  output  re- 
alized a  total  of  £383,168  10s.  5d.,  the  gold  premium  ac- 

counting for  £89,744  Is.  6d. 

Generfd:  The  erection  of  the  wet-grinding  and  concen- 
trating plant,  delayed  by  labor  difliculties,  is  now  complete 

and  regular  operations  are  expected  to  be  commenced  this 
month.  A  flow-sheet  of  (he  new  afrangement  is  shown 
herewith. 
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San  Kraneisoo.  January  31 

Aluminom-dusl.  cenU  per  pound    65 
Alumlnam  •heels,  cents  per  pound    60 
Antimony,    ivots   per   pound    6 — 8 
Cupper,   eltilrolytic.  <vnl»   per  pound   14.25 — 14.75 
Lrsad.  pir.  cents  per  pound    4.95 —  5.95 
Platinum,  pure,  per  ounce      $105 
Platinum,  10%  indium,  per  ounce    $115 
Zloc   slab,   cents  per  pound    6.50 — 7.50 
Ztnc-dust.    cents    per    pound    9.00 — 9.50 

EASTERN   METAL   MARKET 

(By  wire  from  New  York) 
January  30. — Copper  is  inactive  and  e:isy.     Lead  is  quiet  and  firm.     Zinc 

is  dead  and  lower. 

SILVER 

Below  are  jiven  official  or  ticker  quotations  for  silver  in  the  open  market 
as  distlnruished  from  the  fixed  price  obtainable  for  metal  produced,  smelted. 
and  iTftned  exclusively  within  the  United  States.  Under  the  terms  of  the 
Pittmao  Act  such  silver  will  be  purchased  by  the  United  States  Mint  at  $1 
per  ounce,  subject  to  certain  smiU  chargres  which  vary  slightly  but  amount 
to  approximately  three-eighths  of  one  cent.  The  equivalent  of  dollar  silver 
(1000  line)  In  British  currency  is  48.85  pence  per  ounce  (925  flue),  calcu- 
Uled  at  the  normal  rate  of  exchange. 

New  York  London 
Date 
Jan. 

cents 
24   65.50 
25   65.37  "4 
26   B5.12Vi 
87   65.12% 
28   66.60 
2ft  Sunday 

pence 3.-). on 
35  00 
35.U0 34.87% 
35.12% 

30. .66.12%        35.37% 

Average  week  ending 
Cents 

Dec.     19      66.08 
■■      26      65.50 

Jan.       2     64.82 
9      64.90 

"      16      68.06 
"      23      65.27 
"      30      65.48 

Jan. 
Feb. 
Mcta. 
Apr. 
Mar 

1019 
.101  12 
.101  12 
.101  12 
.101.12 
.107.23 

June      110.50 

1020 
132  77 
131.27 
125.70 
110.56 
102  (19 
90  84 

Monthly  averages 
1921 
65.95 
59.65 
66.08 
69.33 
50.90 
5851 

1919 

July       106.38 
Aug       111.35 
Sept   113.92 
Oct   119.10 
Nov   127.57 
Dec   131.92 

1920 

92.04 
98.23 
93.66 
83.48 
77.73 
64.78 

Pence 35.60 
35.25 
34.90 
34.83 

35.31 
34.90 35.06 

1921 
59.99 
61.59 

68.22 71.00 

68.24 
65.76 

COPPER 

Price*  of  electrolytic,  in  cents  per  pound. 
Date 
Jan. Dec. 

Jan. 

24   13.60 
25   13.50 
26   13.50 
27   13.50 
28   13.50 
20  Sunday 
30   13.37% 

Monthly  averages 

Average  week  ending 
19   1.-)  58 26   13.62 
2   13.62 
9   13.66 

16   13.62 
23   13.54 
.30   13.48 

1019 1820 1921 1910 1920 1921 
Jan.    .. ...20  43 10.25 12.04 July    ..   20.82 19.00 

12.48 reb.    .. ..  .17.34 1005 12.84 Aug.    ..   22.51 19.00 11.71 
Mch.   .. ...15  05 18  40 12.20 Sept.   .  .   22.10 18.75 12.03 
Apr.    .. ...15  23 10.23 12.50 Oct.     .  .   21.66 1653 12,66 
May    .. ...15  01 1005 12.74 Nov.    ..   20.45 14  83 13  07 
June    . .   17.53 10  00 12.83 Dec.     .. ....18.55 13.18 13.54 

Lead  la  quoted  in  cents  per  pound. 
Dale 

New  York  delivery. 

Jan. 
Feb 
Mch. 

Apr. May 
ixatt 

74 .  .    4.70 Dec. 

Jan. 

averagi 
July 

Aug. 
Sept. 
Oct. 

Nov. 
Dec. 

10. 

28. 
2. 
0. 

16. 

23 

erage  week  ending .    4.70 

76 .  .    4.70 
.  .   4.70 

"6 

.    4  70 

"7 

..   4.70 

..   4.70 
4  70 

"8 

.   4.70 

20 
Stinday 

.  .    4.70 

4  70 

30 

.30. 

:8 

4  70 

1019 
.  :    6  flO 

.    S  l.T 
.      f.  21 
.  .    B  0.1 
.5  04 
.  .    5  33 

1020 8  65 
888 
8  22 
8.78 
8  65 
8.43 

Monthly 

1021 4.06 
4.64 
4  06 
4.32 
601 
4.67 

I!119 
..    5.53 
..    5.78 .  .    6  03 

1920 8.63 
903 

8.08 
7.28 
8.37 4.76 

1921 4.75 
4.40 4  61 

.  .    6.40 
.878 

..    7.12 

4.70 

4.70 
4.70 

TIN 

Price*  In  Mew  Tork.  la  cent*  per  pound. 
Monthly  averages 

IMP 

.  .71  *.0 
Jaa 
Feb. 

..Meh 
Apr   7 

May      72  .-.11 Jane      71.83 

,t: 

inro 

48..'» 

1021 nr,  04 

29.30 

1019 July      70  11 
Aug   62.20 
Sept   55  79 
Oct   .i4.82 
Kov   54.17 
See.      54.04 

1920 

4920 47.80 
44  43 
40  47 
.38.97 
34.12 

1921 27.69 

28.35 
26.70 

27.70 

'  28.tl3 

32.40 

Zin 
in  cen Date 

Jan. 

c  is 

ts  p 

24 
25 
28 

27 

28 
29 

30 

quoted   as 
er  pound. 

spelter. standard 

5.00 5.00 
4.95 

4.90 

4.87% 

4.87 '-i 

Monthly 

1921 5.88 

5.34 5.19 5.33 

5.37 

4.96 

Wester 

Dec. 

Jan. 

average 
July 

Aug. 

Sept. 
Oct. 
Nov. 

Dec. 

n  brands.   New  York   delivery. 

Average  week  ending 

19                                    .-,19 

Sunday 

1919 1920 
9.58 
915 
893 876 

8,07 

26.  . 

.    5.23 

2.. 

9.  . 

.    5.17 .    5.16 

16.  . 

.    5.U 

23.  . 

.    5.04 

30.. 
s 

1919 .    7.78 
.    7.81 
.    7. .57 
.    7.82 

.    8.12 

.    8.69 

1920 
8.18 

8.31 7.84 
7.50 

6,78 6.03 

.    4.93 
1921 

Feb. 
Mch. 

Apr. 

May 

June 

..    6.71 

.  .    8.53 

.  .    6.49 

.  .    6.43 

.  .    6.91 

4,89 
4  74 
5  09 
5  18 

524 QUICKSILVER 

The  primary  market  for  quicksilver  is  San  Francisco.  California  being- 
the  larg-est  producer.  The  price  is  fixed  in  the  open  market,  according-  to 
quantity.     Prices,  in  dollars  per  flask  of  75  pounds. Date 

3. 

10. 

..50.00 

.  .  50.00 

Jan.       17. 
24. 

■'        31. 

., "ill. 1)1) 

Monthly 
averages 

1919 
1920 1921 1919 1920 

1921 

Jan. 

.103.75 89,00 
60.00 

July      .100.00 88.00 47,75 
Feb. .    90.00 

81.00 48.75 Aug   
.103,00 85.00 47.50 Mch. 

.    72.80 87.00 
45.88 

Sept   
.102  60 

75,00 
47.50 

Apr. .    73.12 100.00 
46  00 

Oct   .    86  00 71.00 48  25 

May 

.    84.80 87.00 50.00 Nov   .    7800 56.00 

40411 
June .    94.40 85.00 49  50 Dec   .    95  00 52.50 

4950 

THK   OITLOOK   FOK    ZINC 

The  chilling  effciH  ol  low  metal  prices  congeakd  tht*  entii-e  zinc  iiiduslry 
in  19'21.  Recoverable  zinc  contents  of  ores  mined  fell  off  about  00''',  from 
the  reduced  rate  of  19*.i(i.  or  from  584.772  tons  to  'jr)U. 00<).  following  gen- 

eral mining  curtailment  and  suspension,  says  the  'Finnncial  Review' Foreign  movement  was  practically  extinguished.  Unsold  metal  stocks 
increased  slightly,  while  unmarketed  concentrate  supplies  registered  a 
substantial  expansion.  The  formidable  metal  and  ore  accumulations  over- 

hanging the  market  constitute  the  weakest  factor  in  the  zinc  situation, 
I>isappearance  of  zine-ore  miports  was  almost  complete,  with  only  '270lt 
tons  last  year,  agauist  ''','. 4S7  in  the  pre<-eding  period.  Foreign  shipments 
of  slab-zinc,  however,  increased  alarmingly  to  (5674:  tons,  as  compared  wnlh 
only  l.">  in  19'20.  This  movement  was  accelerated  by  demoralized  foreign exchange,  making  it  highly  advantageous  to  sell  in  our  markets. 

Export  movements  collapsed  completely,  to  44fi0  tons  total,  against  114.- 
"0)i  in  11*20.  Prospects  for  regaining  foreign  markets  acquired  during  the 
War  are  not  bright,  as  zinc  may  he  more  economically  produced  abro;uI 
from  local  or  Australian  ores,  with  'cheap'  European  labor.  As  usual,  the 
Joplin  district  led  the  entire  country,  with  a  19'^1  quota  of  lii4.0no  tons of  recoverable  zinc.  Eastern  States  are  credited  with  HS.OOO,  Western 
production  of  only  14,001)  tons  reflects  general  suspension  of  operations. 
Primary  zinc  output  is  placed  at  1114.000  tons,  leaving  oO.OOO  to  supply 
the  pigment  atul  rubber  trades. 

Domestic  smelter  stocks  of  zinc  nre  estimated  close  to  75.000  tons  at 

the  year-end.  World  metal  accumidations  are  placed  between  'JOO.OOO  an<I 
250.000  tons.  Zinc  in  concentrate  on  hand  in  this  countr.v  is  set  at 
150.000  tons,  of  which  70.000  represents  the  quota  of  the  Joplin  district. 
Foreign  concentrate  slocks  have  attained  even  more  formidable  proportions. 
Acrcimiulalion  of  Australian  concentrate  is  placed  at  70.000  tons.  At  the 
e\\K\  of  August  the  British  government  reported  665.5(>(i  tons  on  hand,  for 
which  any  reasonable  bid  would  be  considered.  This  material  cost  02.7 

and  Hil.O  shillings  per  ton.  f.o.b.  Port  Pirie.  under  the  terms  of  the  l-'J'-.-- 
year  contract   signed  J.'inuary   1,    1918. 

Rhodesia  Broken  Hill,  in  South  Africa,  has  50.000  tons  of  concentrate 
on  han<i.  Other  huge  supplies  are  in  Burma,  North  Africa.  Spain.  a.nd 
central  European  countries.  This  country  lea<ls  in  high-grade  ore  resoun-es. 
suitable  for  retorting  of  purest  zinc.  The  growing  Iniportanc-e  of  elec- 

trolytic-treatment methods.  howeveK  may  gradually  eliminate  this  advan- 
tage. Next  year  the  Risdon.  Australia,  plant  should  be  producing  at  the 

rale  of  .15.000  tons  annually,  on  a  lower  cost  basis  than  any  other  com- 

petitor. Our  own  electrolytic  plants  are  those  of  Anaconda,  rateil  at  (iO.OOO 
tons  annuiillv.  and  the  small  Judge  mill,  with  2500  tons  .vejirly  capacity. 
The  Consolidated  Mining  &  Smelting  Co..  at  Trail.  B.  C.  operates  a  25.000- 
ton  electrolytic  plant.  Domestic  production  of  electrolytic  zinc  amounted 
to  51.020  tons  in  1920,  although  only  255  in  1915.  Quotations  on  prime 
Western  zmc  s.ank  to  a  14  years'  'low'  at  4.12 'jc.  per  i)ound  in  1921. 
The  average  for  the  year  was  4.tt7c.  Although  some  further  improvement 
in  zuic  pri<'e8  is  indK-ated.  the  statistical  position  of  tin-  industry  is  not 
particularly  encouraging.  Extensive  upward  jirici  movements  are  threat- 

ened  by   formidable   \inPOld   metal    accumulations   overhanging   the   market. 

MONEY  AND  EXCHANGE 

Foreign  quotations  on  Januar>-   .31   are   as  follows:' 
Sterling,  dollars:   Cable       ,      4.28,'4 

Demand        ...■....■  4.27^4 
Franc,  cents:  c.ibic       ;-.   r.^.r.(,    8.3;^ 1)1  niand        ;  .  .  .  .    8.30 

Lira,  cents:  DemamI       .:...-.,.  J  .\  ..;.,*.  i-.i  4.61; 
Mark,  c-ent:      •   0.50 
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Eastern  Metal  Market 
New  York,  January  23. 

Extreme  dullness  pervades  all  the  markets  except  that  of 
lead  and  prices  are  lower. 

Demand  for  copper  is  very  light;  quotations  are  easier. 
Tin  is  cheaper  than  a  week  ago  on  a  sharp  decline  in 

London,  but  buying  has  been  good. 
The  lead  market  is  steady  and  strong  with  a  good  demand. 
Buying  of  zinc  could  hardly  be  lighter  and  prices  have 

fallen. 
Antimony  is  unchanged. 

IBOX   AND   STEEL, 

While  orders  for  steel  are  coming  in  considerable  num- 
bers, the  volume  is  not  Impressive,  and  uncertainty  as  to  the 

course  of  prices  is  not  relieved.  On  the  one  hand  is  the 

expectation,  long  disappointed,  of  lower  freight-rates;  on  the 
other  hand,  the  expected  coal  strike  would  mean  scarcity 

and  higher  prices  in  coal,  coke,  pig-iron,  and  steel.  Thus 
far  precautionary  buying  is  not  a  measurable  factor  in  any 
of  these  lines. 

With  the  ups  and  downs  of  steel-works  operation  in  Janu- 
ary, shown  in. a  range  of  40  to  50%  for  the  Steel  Corpora- 
tion and  25  to  40%  for  the  larger  independent  companies, 

the  rates  of  new  buying  has  been  little  changed.  The  varia- 
tions have  been  chiefly  in  the  rate  at  which  mills  have  re- 

plenished buyers'  stocks  in  the  different  lines. 
It  is  considered  a  favorable  sign  that  the  mills  have  kept 

so  well  up  to  the  rate  of  December,  with  the  prospect  that 
the  present  pace  can  be  held  pending  the  appearance  of  the 

so-called  seasonal  demand  of  February  or  early  March. 

COPPER 

There  has  been  no  improvement  in  demand  and  prices  are 

■weakening.  Large  consumers  who  bought  heavily  in  the 
last  quarter  of  last  year  are  not  in  the  market,  which  ex- 

plains the  light  demand.  Buying  therefore  is  easily  satis- 
fied by  offerings  from  large  and  small  dealers  who  are 

taking  this  business  at  13.75c.,  delivered,  or  13.50c.,  New 
York  or  refinery,  for  first  quarter,  with  some  second  quarter 
business  done  at  13. S7*  to  14c.,  delivered.  Large  producers 
generally  are  out  of  the  market  and  have  been  for  some 
time.     Lake  copper  is  easier  at  13.75c.,  delivered. 

TIN 

The  feature  of  the  market  is  the  premium  on  spot  and 
January  delivery  Straits  tin.  From  last  Tuesday,  January 
17,  to  Saturday,  January  21,  there  was  a  fairly  active  mar- 

ket, the  first  day  being  the  liveliest.  On  that  day,  with  deal- 
ers the  buyers,  400  to  500  tons  changed  hands  and  by  the 

end  of  the  period  the  total  had  been  brought  up  to  about  900 
tons.  On  the  17th,  January  metal  sold  at  32.12Jc.  The 
premium  referred  to  has  been  about  ic.  per  pound  and  the 
cause  has  been  either  a  scarcity  or  the  position  of  the  metal 
in  strong  hands.  On  Monday  of  this  week,  however,  the 
London  market  broke  £4  per  ton;  but  this  did  not  bring  in 
buyers  on  this  side  with  the  result  that  the  market  was  dead. 
It  was  not  much  better  yesterday  with  the  quotations  for 
spot  Straits  at  31.25c.,  New  York.  Quotations  in  London 
yesterday  were  £158  10s.  for  spot  standard.  £160  for  future 
standard,  and  £160  10s.  for  spot  Straits,  or  about  £5  per 
ton  below  those  a  week  ago.  Buying  in  London  on  yester- 

day and  Monday  was  heavy  at  2390  tons  for  the  two  days. 
Arrivals  thus  far  this  month  have  been  3685  tons  with 
5185  tons  reported  afloat.  Chinese  tin  at  low  prices  is  being 
freely  offered  in  this  market. 

LEAD 

There  is  a  good  demand  from  consumers  characterl;ied  by 

the  same  steadiness  which  has  prevailed  for  many  weeks. 
Chief  buyers  at  present  are  in  the  pigment  and  battery  in- 

dustries. Prices  are  steady  and  remain  at  levels  which 
have  existed  for  many  weeks  or.  since  late  in  September. 
The  leading  producer  quotes  4.70c.,  both  New  York  and  St. 
Louis,  while  independents  are  taking  business  at  4.40c.,  St. 
Louis,  or  4.70  to  4.75c.,  New  York  and  Eastern  points. 

ZINC 

Demand  is  so  light  that  the  extreme  dullness  of  last 
summer  is  vividly  recalled.  What  little  buying  is  reported 
is  confined  to  small  and  carload  lots  for  early  delivery  from 
a  few  consumers  who  have  a  few  orders  for  finished  ma- 

terial. Prime  Western  tor  early  delivery  is  quoted  at  4.65c., 
St.  Louis,  or  5c.,  New  York,  light  orders  being  taken  at 
these  prices.  This  is  about  sic.  per  pound  below  a  week  ago, 
but  not  as.  iQiiY  as  the  low  point  last  summer  when  the  quo- 

tation was  4.15c.,  St.  Louis. 

ANTIMONY 

In  a  quiet  market,  prices  for  wholesale  lots  are  unchanged 
at  4.45c.,  New  York,  duty  paid,  for  early  delivery. 

ALUMINUM 

Depending  on  the  quantity,  wholesale  lots  of  virgin  metal, 
98  to  99%  pure,  are  quoted  by  the  leading  interest  at  19  to 
19.10c.,  f.o.b.  plant,  for  early  delivery.  The  same  grade 
from  importers  is  obtainable  at  17.50  to  IS. 50c.,  New  York, 
duty  paid. 

ORES 

Tungsten:  Interest  in  the  market  is  absent  and  quota- 
tions are  nominal  at  $2  per  unit  and  higher,  depending  on 

the  grade  of  ore  and  the  quantity. 

Molybdenum:  Quotations  are  nominally  unchanged  in  a 
quiet  market  with  45  to  50c.  per  pound  of  MoS,  in  regular 
concentrate  the  prevailing  quotation. 

Manganese:  Chief  interest  lies  in  the  purchase  of  20,000 

to  30,000  tons  of  high-grade  Brazilian  ore  by  the  Jones  & 
Laughlin  Steel  Co.,  Pittsburgh,  at  22c.  per  unit,  seaboard. 
This  is  the  first  business  in  many  months  and  establishes  a 

quotation. 
Chrome:  Demand  is  absent  and  quotations  are  nominally 

unchanged  at  $20  to  $28  per  ton,  f.o.b.  ports. 

FERRO-ALLOYS 

FeiTO-mauganese:  Sales  of  carload  and  small  lots  are  still 
reported  as  constituting  present  demand,  some  of  it  being 
British  alloy  at  $58.35,  seaboard.  The  American  alloy  is 
sold  on  the  same  basis  except  that  of  the  Carnegie  Steel  Co. 
at  $60,  Pittsburgh. 

Spiegeleisen:  There  have  been  sales  of  small  lots  of  the 
20%  alloy  at  $26,  furnace,  and  of  the  16  to  19%  grade  at 
$25,  furnace,  but  demand  is  not  broad. 

FeiTO-tuitgsten:  Demand  Is  absent  and  quotations  are  un- 
changed and  nominal  at  40  to  45c.  per  pound  of  contained 

tungsten,  with  the  foreign  product  at  50c.,  duty  paid,  f.o.b. 
Atlantic  ports. 

Ferro-silicon :  Demand  is  confined  to  sales  of  small  lots  at 
$55  to  $60,  delivered,  depending  on  the  quantity,  delivery, 
and  consuming  poiiit.  Active  negotiations  are  on  for  con- 

tracts for  19  22  consumption  which  may  develop  iiito  certain- 

ties any  day.    
Perro-chromium:  There  is  no  demand  and  quotations  are 

nominal  at  13  to  14c.  per  pound  of  contained  Chromium,  de- 
livered, depending  on  the  carbon  content-,ai),4,,p^Tip;i;i^tipu- 

lations.  ['rr.it, 
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Current  Prices  of  Commodities 

The  figures  given  on  this  page  represent  the  regular  cur- 

rent price,  at  the  time  of  our  going  to  press,  to  industrial 

buyers  of  standard  commodities  in  small  wholesale  lots  on 

San  Francisco  Bay.  They  should  not  be  construed  as  being 

quotations  nor  as  being  either  the  lowest  or  the  highest 

price;  they  are  given  rather  as  a  guide  by  which  to  follow 

the  trend  of  the  market  or  to  estimate  the  approximate  cost 

of  materials  and  supplies. 

CBEMirALS  AND  ASSAYERS"  SUPPLIES 

AciJ,  .ulphuric.  com'l  66'.  in  drums,  per  100  lb   1  00  to  1.50 
  carboys  '*    2.00  to  «. 75 

C.  P.,  PIb.  bottles.  In  barrels,  per  pound    0.23% 

•■      bulk,  in  carboys,  per  pound         _       0.18  y. 
••    muriaUc.  com'l.  in  carboys,  per  100  lb   2.25  to  3.25 

C.  P.,  6-lb.  bottles,  in  barrels,  per  pound    0.'-8>.4 
••  ••      bulk,  in  carboys,  per  pound    0.22% 

••    nJlilc.  com-1.  in  carboys,  per  100  lb   7-25  to  8  25 
••      C.  P..  7-lb.  bottles,  in  barrels,  per  pound    0.38 

••        ••  ••      bulk,  in  carboys,  per  pound    0  27% 

Arrols.  rround.  In  barrels,  per  pound    0.14 

Borax,  crrst.  and  cone.  baps,  per  100  lb   5.25  to  U.OO 

powdered,  in  barrels  "           5.50  to  6.o0 

Class,  rround.  30  mesh,  cases,  tin  lined,  per  100  lb.  16.50  to  17.50 
Bone  ash.  60  to  80  mesh.  In  barrels,  per  100  lb          8.50 

Cyanide,  sodium.  98  to  98%.  lOO-lb.  drums,  per  pound   27  to  37 

Lead  acetata.  brown,  broken  casks,  per  100  lb        16.00 

white         "  ••  "         1-'  0^ 
••  ••  ■•       crystals,    per    pound          2" 
••     C.  P..  test.,  rranulated.  per  100  lb        17.50 
  beet,  per  100  lb        1*  50 

Lltharfc.  C.  P..  silver-free,  per  100  lb        15.50 
coml.   per   100   lb        ''■^  52  v 

Mancanese  oxide,  bulk,  imported  in  barrels,  per  lb          0.08% 
Manranese  dioxide,  bulk.  Caucasian    (85%  MnOj.  -  %%  Pe),  In 

casks,  per  ton      •      ̂ °°°, 
Potassium  nitrate,  double  refd..  small  cryst.,  in  barrels,  per  pound       0.14% 

granular  "  "  0.15 
ii  .i  ••  ••         powdered  **  "  0.17% 

carbonate,  calcined.  In  barrel  lots,  per  lb   0.09  to  0.12 
permanranate.  In  drums,  per  pound          0  40 

Silica,  powdered,  in  bars,  per  pound          003 
Soda,  carbonate  of  (ash),  in  sacks,  per  100  lb   2.50  to  3  00 

In  barrels  "        3.00  to  3.50 
•       bicarbonate  of  "  "        2.75  to  3.50 

••      cansUc.  rround.  88%        "  "        5.25  to  6.00 
solid        •■  ••  ■•        4.30  to  4.75 

ELECTRICAL  SITPLIES 

Armored  copper  cable,  size  8.  BSL  3.  lead  and  armor.  lOO-ft.  lots 

per  1000   ft      '00.00 
Armored  copper  cable,  size  8.  BX  3.  armor.  100-ft.  lots,  per  1000  ft.  37o.00 
Conduit,  galvanized  iron.    %  -in.,   per  100   ft        10.00 
..  ..  ••      2-in.  "         31.45 

Copper  wire,  size  0.  bare.  200  to  lOOOlb.  lots,  per  100  lb        18.70 
  10.  triple-braid,  weather-proof,  coil  lots,  per  100  lb.      21.50 
  14.  Binrle-braid.  rubber-covered     "     per  1000  ft.       7.90 

Insulators,  riass  for  telephone.  No.  9  pony,  per  1000        55.00 
power.  No.  14.  per  1000        68.30 

porcelain.  6600  v..  No.  44.  per  100        19.30 
Porc«laln  knobs.  No.  5%,  lOd.  •naillf.  per  1000        26.40 

  BoUd,    per    1000        20.20 
  3%      ••  "         69.20 

tnbea.  5/16  by  3-in.         "          9  05 
%      ••  6-ln.  ••         38.15 

SockeU.  wenlher-proof.  molded.  No.  60.668.  per  100        27.60 
Telephone  wire.  Iron,  slxe  12.  haU-mile  lots,  per  100  lb          8.76 
EXPI.OSIVE8 
lllMtlnrcaps.  No    fl.  In  lots  of  5000.  per  1000    14.11 

elfHric.  6-fl..  No.  0.  In  lots  of  loOO.  per  box  of  100.  6.46 
Bla«Unr-Powd«r.  "B"  soda.  In  100-ker  lots,  per  ker  of  25  lb    2.10 
Dmamllc.  nltro-rlyeertne.  40%.  In  ton  lots,  per  100  lb    19.00 

relalinc                "                     "                "              19  00 
"          ammonia               "                      "                 "               18.00 

TuM,  common.  In  case  lots,  per  1000  ft    7.22 
•    walcn.rool.  triple  tape.  In  case  loU.  per  1000  ft    9.01 

n  EI.1 
Coil.  Utah  ■team.  fS.BO  at  mine,  plus  $7.26  frclrht  to  California 

terminal  points.  In  carload  lots,  per  ton    10.75 

Coal,  blark^milh'-i.  In  carload  lots,  per  ton   '  Jl.OO in    smnll    lots,    per  ton    24.00 
Ooke.  hi  carload  lots,  per  Ion    25.00 
Fuel  oil.  per  barrol          1-50 
Die-!-!  oil.  per  fallen          0  06 
Dl.tlllata       "  ■•              0.16% 
r,»«)lln«        ••         ••              0.22% 
HARnWARC 
Anil  frtrtlon  metal,   per  poan'J          0  16 
Dahblit    renuin*  "                 0.43% 
Brws  •heeU.  half-bard  and  soft.  PCT  pound          0.24% 
Drill  uleol    hollow,  first  rrade.  In  ton  loU.  per  pound          0.18 

solid  ■•  ••                0.11 
rish-plata  bolU.  %  by  3-ln..  per  100  lb          7.90 

Nails  and  spikes  (20d  to  60d  base),  per  keg    400 
Nuts,  hot  pressed,   %-in,.  hexagonal,  per  100  lb    9.46 

cold  punched                  "                       "            11. -o 
Picks,   miniiit,^,   5-lb,,   per  dozen    11. -o 
Shovels,  carbon  steel.  No.  3.  lonr  handles,  per  dozen    15.00 
Track  spikes.   %   by  4.iii..  per  100  lb    4,65 
HEAVY   STEEL  AND   PIPE 

Bar  steel,   soft,  per  100  lb    3.35 
Rails,  steel.  10-lb,.  per  100  lb    3  89 
R*'inforcinff-steel,    per    100   lb    3,-0 
Sheets,  corrugated,  gralvanized  iron,  26  gauge,  per  100  lb    6.25 

flat                       ■■              "             •■                     "              6.15 
flat,  black  iron                               "                     "              p-59 

Structural  T's.  channels,  angles,  and  beams              "             3  35 
A  deduction  of  15c.  per  100  lb.  is  made  on  the  above  when 
purchased  in   carload   lots.  ann 

Bars,  ateel.  square,  cold-rolled,  per  100  lb    i?'o  = 

Pipe,  wronght-iron,  black,  standard.  114-in..  per  100  ft    n 
"               "            galvanized        '*               "                     "             14,70 

black             "         4-in.                     "             *8.05 
•■              '•                  "  extra  strong     '*                      "            95.26 

Shafting,  cold-rolled  (3  Vi   to  3-in,  base)                    "            *-90 
HOISTING-ROPE 

Discounts  for  delivery  from  Pacific  Coast  stocks  are:  cast-steel. 

27%  7.,:  extra  strong  cast-steel.  Sd'^c  :  plow-steel.  40%:  blue-centre 
steel.  25%,  The  following  illustralions  indicate  the  net  price  for 
each  kind  of  rope,  in  standard,  6-strand,  19-wire.  1-in.  rope.  _ 
Blue   centre   rope,    per    foot          o""t 
Cast-steel  rope,   per   foot             n  "In 

•'  "     extra  strong,  per  foot    « 

Plow-steel  rope,  per  foot             0.258 

LtJSIBER 

The  figures  given  are  subject  to  variation,   depending  upon  the 

size  and  length.     A  charge  for  cartage  is  also  to  be  added.     Prices 
are  furnished  by  Van  Arsdale.  Harris  Co. 

Fir.  No,   2  clear  and  better.  1  to  2  in.  thick,  up  to  16  in.  wide, 

'  per  thousand  feet    (M)           76.00 Fir,  common,  base  price,  per  M        olnn 
Fir.  common,  6  by  6-in.  up  to  13  by  12-in.,  per  M   ^ttwi 

Kedwood,  rough  merchantable.  1  to  4  in.  thick,  per  M   45,00  and  50.00 
clear.  1  to  3  in.  thick,  up  to  13  in.  wide,  per  M        90.00 

Spruce  'B'  and  better.  1  to  2  in.  thick,  up  to  16  in.  wide,  per  M.  . .  80  00 

Sugar-pine  No.  1  and  2  clear.  3  in,  thick,  up  to  10  in.  wide,  per  M.  200.00 

White  pine  "  "  "  "  ̂ ^°°'^ 
MISCELLANEOrS 

Air-hose.  lin..  5-ply,  plain,  per  foot   0,48  to  0  65 
Candles.  'Granite'  mining.  6-10-40,  extra  hard.  10-case  lots,  per  case       6.30 
Carbide,   in   100-lb.  cans,  per  can           7.3d 
Cotton  waste,  best  grade,  per  100   lb   :  '  V„  '.      i;„„ 

Diamonds  tor  drilUng.  according  to  size,  per  carat   50,00  to  76.00 
Manila  rope,   grade   1,   per   pound        0,17 

"      3    (standard),   per  pound        0,1B 

Packing,   flnx,    per   pound   0.33  to  0.85 
sheet  "         0.3o  to  1.00 
steam  or  water,  first  grade,  per  pound          0.90 

Silex  lining,   crated,   per  long  ton        or  nn 

Tube-mill  pebbles,  D.-inish,  selected   (in  bags),  per  long  ton        ~.),uu 
Zinc-dust,  in  350-lb.  boxes,  per  100  lb          9  60 

"      sheet.  36  in,  by  84  in,.  No.  9  gauge,  in  ton  lots,  per  100  lb.  .  .      13,50 

PORTLAND   CEMENT,   LIME.   ETC. 

Fire-brick,  clay,  per  1000.  in  carload  lots.  Livermore  Star  Brand.  .      56,76 
Fire-clay,  in  hags,  per  ton        ^Scr 
Lime.  lump,  in  barrels,  per  barrel  of  180  lb          ~°° 
Portland   i-oment.   in  bags,  per  barrel   of  380  lb           3,6o 

Allowance  of  15c.  for  bags  returned  in  good  condition. 

Portland  cement,  in  barrels,  per  barrel  of  400  lb    4  43 
A  deduction  of  50c,  per  barrel  is  made  on  lime  and  cement 
when  sold  in  carload  lots;  52c.  for  cement  in  bags, 

ORES  AND  MINERALS 

The  following  prices  represent  approximately  what  can  be  obtained  for  the 

products  indicated  delivered  at  points  on  S.an  Francisco  Bay,  These,  of 

course  varv  widely  with  the  grade  and  purity  of  the  ores.  The  present 

stagnant  condition  of  the  m,irket  makes  many  of  the  quotations  purely 

nominal:  most  of  the  ores  can  be  purch.i-sed  at  these  prices,  but  it  should 

be  understood  that  it  Is  not  easy  for  the  producer  to  market  them  at  this 

time, 
Antimonv  ore,  approximately  free  of  lead  and  arsemc,  not  less than  50'-,.  Sb.  per  %    .''.„„„„ 

Asbestos  (crysotilo),  according  to  length  of  fibre,  per  ton   S-o  to  S-000 
Barite.  white  and  free  of  iron   (orudei.  per  ton        o  to  10 

Bismuth  ore,  not  less  than  30%  Bi,  per  %  Bi      10  to  15 

Feldsp.nr.  crude,  lump,  free  of  iron,  per  ton        o  to  10 

Flunrspar,  8,^%  calcium  fluoride    per  ton      15   to  .0 
Fuller's  earth,  rround  to  pafs  so-mesh.  per  ton        5  to  10 

Graphite,   powdered,    per   pound      3c.  to  6c. 

M?gnpsite.  calcined,   per  ton      -6  to  35 

Manganese  ore,  less  than  0.75%  Fe;  less  than  6%  SiOj.  per  ton  30  to  -5 

Mica,  according  to  size,  clearness,  and  cleavage,  per  pound.  .  ,      1  to  8 
Molybdenite,  not  less  than  85%.  free  of  copper,  per  %  MoS™.  .      8  to  12 
Ochre,  according  to  strength,  crude,  per  ton        8  to  15 

Sulphur.  99,.^%  pure,  only  trace  of  As  and  Se.  per  ton      15  to  18 

Talc,  ground,  commercial,  prr  ton      24  to  36 
Tin  ore   not  less  than  80%  Sn,  per  %  Sn        4  to  6 
Tungflten  ore,  not  less  than  05%  W0„  per  %  WOj   3.75  to     3.00 
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DETAILS  of  a  series  of  experiments  in  the  eyanida- 
tion  of  flotation  concentrate  are  given  by  Mr.  Paul 

T.  Bruhl  in  this  issue.  Mr.  Bruhl  is  now  in  charge  of  the 

mill  belonging  to  the  New  York  &  Honduras  Eosario 

Mining  Company  at  San  Juancito  in  Honduras.  For- 
merly he  was  in  Nevada.  He  is  a  technician  especially 

well  qualified  to  discuss  the  more  diiBcult  phases  of  cya- 
nidation  and  flotation.  We  believe  that  the  details  he 

gives  will  be  appreciated  by  many  of  our  readers. 

T>RICK  constitutes  an  important  item  of  construction 

-'-'  at  a  mine,  so  we  are  glad  to  publish  the  article  on  the 
making  of  brick  in  a  remote  mining  district.  The  author 
is  Mr.  Harold  C.  Robson,  who  was  in  charge  of  the 
smelter  at  the  Spassky  copper  mine  in  Siberia,  before 
war  and  revolution  joined  to  kill  peaceful  industry  in 
that  part,  as  in  other  parts,  of  the  world.  He  gives 
drawings  and  detailed  figures  for  the  erection  of  the 
kilns  in  which  lime  is  calcined  and  clay  burned  for  the 
purpose  of  making  brick,  both  ordinary  and  metallurgic. 
The  information  he  gives  should  prove  helpful  to  many ; 
we  hope  they  will  reciprocate  by  detailing  some  of  their 
own  useful  work. 

T^HE  recent  disaster  at  Washington,  by  which  nearly 

■'■  100  persons  were  killed  by  the  collapse  of  a  roof 
that  had  become  laden  with  snow,  was  immediately 

adopted  as  a  suggestion  for  propaganda  by  the  American 
Association  of  Engineers,  which  now  proclaims  that 

"since  no  other  large  roofs  in  Washington  failed  from 
this  cause,  the  disaster  was  evidently  due  to  either  faulty 

design  or  construction,  which  would  not  have  existed 
had  licensed  engineers  or  architects  supervised  the 

work".  Whatever  the  merits  of  licensing,  the  Associa- 

tion's arguments  ai-e  unconvincing.  Any  engineer, 
whether  licensed  or  not,  is  likely  to  take  chances  or  make 
mistakes.  His  ability  to  avoid  either  is  due  to  something 
that  cannot  be  measured  by  an  examining  board  that 
issues  licenses. 

f\^  another  page  of  this  issue  we  publish  a  note  on  the 

^-^  domestic  production  of  quicksilver  during  1921, 
from  which  it  will  be  seen  that  a  new  low  limit  was 

reached  of  6339  flasks  as  compared  with  7723  flasks  re- 
covered in  1850,  when  production  was  first  recorded. 

Greater  economy  in  the  use  of  quicksilver  in  amalgama- 
tion plants,  and  the  spread  of  a  belief  that  other  methods 

are  preferable  for  the  recovery  of  the  bulk  of  the  gold 

in  a  free-milling  ore,  may  account  for  the  fact  that  de- 
mand is  not  greater  than  it  is.  Other  than  in  connec- 

tion with  explosives,  no  new  uses  for  quicksilver  have 
been  discovered  of  late.  Amalgamation  practice  has  not 
received  the  intensive  study  that  has  been  accorded  to 

more  up-to-date  methods  of  recovering  gold  from  ores. 
It  has  been  discarded  too  often  because  of  the  danger  of 
theft :  this  is  a  reflection  on  both  engineering  and 
economics. 

ON  February  1  the  Star  case  was  decided  by  Judge 
W.  A.  Huneke  of  Spokane  in  favor  of  the  Heela 

and  Bunker  Hill  companies,  their  joint  agreement  to 

purchase  the  Star  mine  being  declared  valid,  as  against 
the  contention  of  sundry  shareholders  acting  in  behalf 
of  the  Federal  Mining  &  Smelting  Company,  as  explained 
in  our  issue  of  December  24.  The  correctness  of  that 

explanation  is  fully  confirmed  by  the  decision  of  the 

Court,  which  says:  "I  have  an  abiding  conviction  that 
this  contract  is  valid,  legal,  and  altogether  commendable. 

It  is  clear  to  me  that  the  Hecla  and  Bunker  Hill  com- 

panies have  the  right  to  embark  in  this  enterprise  [the 

exploitation  of  the  Star  property]  and  that  the  contract 

does  not  call  for  any  illegal  partnership".  The  result 
of  the  lawsuit  will  gratify  the  people  of  the  Coeur 

d'Alene.    Details  will  be  found  in  our  news  columns. 

CONTRIBUTIONS  to  'Discussion'  this  week  start  with a  letter  from  our  friend  Mr.  Ernest  Gayford,  of  Salt 

Lake  City.  He  makes  some  pertinent  remarks  on  the 
editorial  we  published  recently  by  way  of  reply  to  a 

reader  who  wanted  to  know  the  cost  of  a  small  flotation 

plant.  Mr.  Gayford,  however,  appears  to  overlook  the 

fact  that  we  had  in  mind  more  particularly  the  needs  of 

a  man  who  had  some  rich  ore,  but  who  had  little  money 

as  working  capital,  and  who  therefore  desired  to  erect  a 

plant  entailing  primarily  a,  small  first  cost  rather  than 

one  economical  to  operate  or  efficient  metallurgically.  The 

purchase  of  sundry  parts  of  the  equipment  recommended 

by  Mr.  Gayford  might  be  deferred,  under  such  circum- 
stances, until  the  time  when  the  enterprise  was  firmly  on 

its  feet.  Nevertheless  the  information  given  by  him  is 

valuable  and  wiU  be  appreciated  by  others  a  little  better 

circumstanced  that  our  enquirer  in  Mexico.  In  the  sec- 
ond letter  Mr.  F.  H.  Mason  discusses  the  use  of  fuel-oil 

in  British  Columbia,  with  a  view,  among  other  things,  of 
disciplining  the  coal  producers,  who,  he  insists,  demand 
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t>xc-emive  prii't-s  for  their  product.  ]Mr.  Leon  A.  I'l  rict 

retiinis  to  the  eharjje,  and  replies  to  sundry  criticisms 

offered  by  Mr.  A.  V.  Ludlum  of  New  York.  Next  Pro- 

fessor Weeks  and  our  Mr.  Parsons  discuss  and  defend 

Ih,-  d.-tinition  of  -.njrincering'  put  forward  by  the  latter. 

They  write  in  rebuttal  of  Mr.  P.  B.  McDonald,  who  has 

decided  views  of  Ins  own,  and  views  with  which  in  some 

n«pects  we  ajrree.  It  is  true  that  the  average  eugi- 

ne«'r  as  a  [irofe.ssional  man  does  his  work  chiefly  for 

the  love  of  doing  it  well;  he  is  an  artist.  That  is  his 

tirst  tliought— to  accomplish  the  purpose  eft'ectivelv; 
after  that  comes  eidightened  self-interest— the  thought 

of  making  money  by  the  exercise  of  his  talent.  How- 
ever, tot  homines,  quot  sententice. 

FIAT  MONKY.  or  paper-currency  made  legal  tender 

by  law.  with  no  promise  of  redemption  or  l>acking  in 

specie,  is  recommended  by  Mr.  Henry  Ford  to  ameliorate 
the  ills  that  afflict  our  economic  system.    The  arguments 

against  such  a  proposal  have  l>een  stated  so  succinctly  liy 
Mr.  Charles  E.  Mitchell,  the  president  of  the  National 

City  Hank  of  New  York,  that  tliey  arc  worth  repeating. 

After  aji  t'xpression  of  surprise  that  two  great  leaders  of 
indn.stry— for  Mr.  Ford  is  supported  by  Mr.  Thomas  A. 

Edi.son  in  his  views  on  this  matter — are  in  favor  of  fiat 

money  at  the  present  time,  he  admits  that  the  attention 

given  to  the  subject  indicates  a  popular  viewpoint   in 

sonii-  (|iuii-ters  that  calls  for  corrective  reasoning.    There 
is  an  air  of  liocus-pocus  about  the  unrestricted  oi)eration 

of  government  printing-presses  that  should  \n\\  men  on 

their  guard,  he  says;  it  must  be  realized  that  govern- 

mi'nts  are  not  i-reators  of  wealth  but  have  to  be  sup- 

ported by  taxation.     Tliere  is  an  inherent  absurdity,  he 
adds,  in  tlie  idea  tliat  a  government  that  has  to  take  up 

a  collertion  to  maintain  itself  may  carry  on  important 

indusirial   work   by   ])rinting  mone.v.      He   argues  that 

when  Europe  is  weltering  in  a  flood  of  paper  currency, 

and    when    all    the    evils    that    have   characterized    past 

financial  history  are  again  being  described  in  thr  for- 

••igii-ncws  columns  of  the  daily  press,  it  seems  stupitl 
that  anyone  in  the  Cnited  States  should  be  discus.sing 

striously  a  revival  of  the  fiat  heresy.    The  chief  obstacle 

to  the  rehabilitation  of  trade  toda.v  is  the  fact  that  the 

World  ha.s  mislaid  the  gold  standard.     Tlie  doctrine  of 

fiat  money,  of  nnredeemable  paper-currency,  has  been 

dis('r«>dited  by  even-  test.     It  is  destructive  of  stability 
in  the  commercial  world;  it  converts  legitimate  business 

into  speculation,    the   wage-earner  ln'ing  llic    principal 
victim. 

nniFE  high  cost  of  shutting-down  has  earned  a  jilace 

■■•  among  tlie  higii  costs  of  doing  sundry  other  things 
with  which  all  of  us  are  familiar;  evidence  of  this  is 

contained  in  the  rcct.it  report  of  the  Anaconda  Copper 
company  for  the  (irssf  nine  months  of  last  year.  Al- 

thongh  the  Anaconda  company  is  one  of  the  few  that 

prefer  not  to  '  '  •  Muildc'T,  too  much  into  their  con- 
fidence as  to  ;  (if  operations  and  finance,  the  re- 

port reveals  >  luit  the  operating  deficit  for  the 
nine  months  u:i-  tmi 2,973.  while  the  net  deficit  after 

paying  ̂ 2.381  ..'jiKi  .is  interest  on  outstanding  bonds  was 
$8,656,557.     During  the  first  three  months  the  company 

produced  30,000.000  pounds  of  copper,  but  on  Ai)ril  1 

production  ceased ;  it  is  accordingly  reasonable  to  pre- 

sume that  by  far  the  larger  proi)ortion  of  the  loss  oc- 

curred  during  the  succeeding  si.x   months.     The  Ana- 
conda company  h;is  so  many  diversified  interests  that  tlie 

net  deficit  is  difficult  to  analyze :  but  it  is  probable  that 

the  cost  of  maintaining  its  mines  and  mining  equipment 

at  Butte,  its  concenti-ator  and  smelti>r  at  Anaconda,  and 

its  various  plants  at  Great  Falls  is  nearer  a  million  than 

half  a  million  dollars  per  month.     At  the  same  time  it 

sliould  not  be  inferred  that  the  company  has  had  no  re- 
turn from  tlie  outlay  simply  because  no  copper  has  been 

produced.     The  mines  are  doubtless  in  much  better  con- 
dition for  economical  production  tlian  they  were  a  year 

ago.     For  instance,  we  understand  tluit  a  great  deal  of 
work  has  been  done  toward  improving  ventilation  and 

toward   diminishing  the  fire   hazard.     IMembers  of  the 

engineering  .staff  have  been  retained  on  tlie  payroll,  and 

they  have  not  been  idle ;  they  know  more  about  the  mines 

than  they  ever  did  before,  and  more  efficient  mining  in 

the  future  should  result.    The  same  thing  applies  to  the 

metallurgical  departments.    Research  has  been  the  order 

of  the  day.  and  the  outcome  should  be  the  saving  in 

sundry  dejiartnieiits  of  fractions  of  cents  on  each  pound 

of  metal  produced— ami  fractions  added  together  make 

units.     The  past  year  has  been  far  from  satisfactory  to 

the  sliareholders  of  copper-mining  companies;  the  shut- 

down has  been  costly,  but  an  optimist  who  is  really  look- 

ing for  a  ray  of  light  amid  the  gloom  will  say  that  the 

resi)ite  has  not  been  without  its  advantages  from  a  tech- 
nical aiid  engineering  standpoint ;  and  it  is  by  no  means 

impossible   that   some   dividends   will   be   larger   in   the 

future  than  tliey  might  have  been  had  there  been  no 

.shut-down. 

War  Minerals  Relief 

We  liave  received  many  requests  for  copies  of  our  issue 

of  March  9,  1918,  because  it  contained  an  editorial 

paragraph  quoting  the  late  Franklin  K.  Lane's  plea  for 
the  extensive  production  of  war  minerals.  Mr.  Lane,  in 

his  capacity  as  Secretai'v  of  tlie  Interior,  spoke  in  behalf 
of  the  Government ;  and  we  have  reason  to  believe  that 

our  transmis,sion  of  his  message  to  tlie  miners  had  the 

effect  he  desired,  namely,  to  stimulate  the  search  for. 

and  the  exploitation  of.  the  minerals  that  the  country' 
needed  at  tliat  critical  period.  Copies  of  the  is.sue  of 

March  9.  1918,  liave  been  exhausted  for  some  time,  so  we 

quote  the  editorial  paragrapli  mentioned: 

"Energetic  exploratiiui  and  intensive  development  of 
certain  needed  mineial  resources  is  earnestly  recom- 

mended in  a  cin-ular  .just  is.sued  by  Ml'.  Franklin  K. 

Lane,  Secretary'  of  the  Interior,  entitled  'How  to  Save 
Ships'.  Tlic  puri)osc  in  view  is  revealed  by  that  caption ; 
sliips  arc  too  urgently  required  for  transporting  troops 

and  supplies  to  Eurojie  to  admit  of  dependence  ujion 
foreign  sources  for  such  metals  and  minerals  as  can  be 
obtainid  in  this  country.    I\Ir.  Lane  points  out  that  their 

I 
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importation  not  only  diverts  shipping  from  the  trans- 
Atlantie  service,  Imt  produces  a  further  demand  for  fuel 
and  mining  equipment  abroad.  The  minerals  specified 
are  manganese,  flake  graphite,  tin,  tungsten,  antimony, 
pyrite,  magnesite,  potash,  and  nitrates.  A  proposal  has 
been  made,  and  has  received  official  endorsement,  for 

extending  Government  aid  in  the  exploitation  of  such 

deposits,  but  it  has  not  yet  become  law.  Meanwliih',  tlie 
remunerative  prices  obtainable  for  these  products  should 

encourage  a  prompt  response,  quite  apart  from  the  pa- 
triotic incentive  that  should  bestir  every  true  Anun-ican 

to  do  all  that  he  can." 

Oil  on  Troubled  Waters 

In  the  exploitation  of  the  earth's  mineral  resources. 
more  especially  those  in  the  backward  countries  of  the 

world,  it  is  highly  desirable  that  an  'open  door'  policy 
be  accepted  and  supported  by  the  governments  of  the 
Great  Powers.  Friction  and  quarrel  are  to  be  avoided 
in  the  interest  of  all  concerned,  for  the  risk  inherent  in 

mineral  development  is  sufficient  for  speculative  pur- 
poses without  introducing  the  sinister  influence  of  politi- 

cal competition  and  national  self-assertiveness.  We  are 
glad  therefore  to  note  that  the  struggle  for  the  domina- 

tion of  the  Persian  oilfields  is  likely  to  end.  It  appeai-s 
that  the  American  and  British  oil  companies  operating 
in  Northern  Persia  are  about  to  settle  their  differences. 

The  two  principal  companies,  the  Anglo-Persian  and  the 

Standai'd  Oil,  have  decided  to  drop  their  rivalries  and 
to  co-operate,  this  action  following  the  recognition  of 
their  common  danger  if  they  persisted  in  coming  into 
conflict  with  the  political  forces  representing  the  Persian, 

Ru.s.sian,  British,  and  American  governments.  The  orig- 
inal concessions  were  obtained  from  the  Persians  by  a 

i^eorgian  named  Khostaria,  who  sold  them  to  the  Anglo- 
Persian  company ;  on  account  of  his  Georgian  birth  the 
Russians  claimed  him  as  a  citizen ;  moreover  the  Russian 
government  claimed  the  oil  territory  as  being  a  part  of 
Persia  that  was  within  its  sphere  of  influence.  The 
Persian  government  later  repudiated  the  rights  acquired 
by  Khostaria,  whereupon  the  Standard  Oil  Company 

negotiated  to  acquire  them.  Had  this  American  cor- 
poration succeeded  in  this  respect  it  would  have  been 

v.ithout  means  of  piping  its  oil  to  the  coast,  on  the 
Persian  Gulf.  To  have  continued  the  fight  with  the 

Anglo-Persian  company  would  have  involved  entangle- 
ments with  the  bureaucrats  at  Teheran,  Moscow,  London, 

and  Washington;  so  the  two  oil  companies  agreed  to 
shake  hands  and  work  together.  The  American  comjiany 
will  be  able  to  use  the  pipe-line  to  the  Persian  Gulf  and 
the  Anglo-Persian  company  will  be  saved  from  inter- 

ference from  Sussia,  for  the  Soviet  government  has  witli- 
drawn  its  opposition.  Meanwhile  Anglo-American  good- 

will will  be  furthered.  That  is  worth  the  price  of  many 
million  barrels  of  oil.  at  least.  The  world  needs  the 

oil  ;uid  it  needs  even  more  the  hearty  co-operation  of  the 

English-speaking  peoples,  for  in  their  amity  lies  the 
hope  of  establishing  peace  and  of  restoring  productive 
industrv. 

Mining  on  the  Rand 
Last  year  the  mines  of  the  Witwatersrand — the  pre- 

mier goldfield  of  the  world — produced  8,114,586  ounces 
of  fine  gold,  the  normal  value  of  which  was  i;:34. 489,489. 

whereas  the  'declared'  value  (that  is,  plus  the  'pre- 
mium') was  £42,588,502.  We  give  the  amount  in  pounds 

sterling  because  dollar  exchange  varies  from  day  to  day. 
The  value  of  the  output  in  paper  pounds  was  £544,621 
less  than  in  1920,  but  the  normal  value,  that  is,  omitting 

the  'premium',  was  £4,591,672  less  than  in  1916,  when 
the  output  was  9,296,618  ounces,  worth  £39,489,522.  The 
total  production  of  the  Transvaal,  from  1884  to  date,  has 
been  163.249.460  ounces,  v.ilued  at  £710,058,291.  To  the 

shareholder  the  only  thing  that  counts  is  the  dividend; 

these  amounted  to  £7,250.000  last  year,  as  against  £8,300,- 
000  in  1920.  In  both  years  the  dividends  were  slightly 

in  excess  of  the  so-called  premium.  Last  year  the  differ- 
ence between  the  British  sovereign  and  the  paper  pound 

gave  the  mining  companies  a  sum  of  £8.099.013;  in  1920 
this  premium  was  £8.489,223.  Thus  it  appears  that  if 
the  pound  sterling  should  go  back  to  parity  the  profits  of 
the  mining  companies  would  be  wiped  out.  The  recent 
lise  in  sterling  exchange  menaces  the  prosperity  of  the 
Rand  most  seriously,  for  the  currency  price  of  gold  on 
the  London  market  has  dropped  from  127  shillings  in 

February  1920  to  95  shillings  this  week,  the  drop  being 
enough  to  remind  those  interested  of  the  warning  given 

last  November  by  General  Snuits  as  to  what  might  hap- 

pen if  the  gold  premium  were  to  disappear  "at  one 
swoop".  At  that  time  the  precious  metal  was  quoted  at 
104  shillings.  It  is  something  more  than  curious,  it  is 
economically  damnable  that  the  white  workers  on  the 
Rand  should  choose  this  very  time  for  a  general  strike. 

According  to  'The  Financial  Times',  the  white  miners 
alone  received  over  £9.000,000  in  wages  during  1920  and 
the  Government  of  South  Africa  drew  over  £5,000,000  in 
direct  taxation  from  the  mining  companies.  It  looks  as 
if  the  Government  and  Labor  were  determined  to  kill  the 

goose  that  has  laid  golden  eggs  for  them  so  long;  and 
yet  that  contention  would  be  unfair  to  General  Smuts, 
who  realizes  the  seriousness  of  the  position  and  shows  au 

earnest  desire  to  protect  the  gold-mining  industry,  which 

is  the  mainstay  of  South  Africa.  Again  the  'color  bar' 
is  to  the  front,  that  is,  the  question  of  removing  restric- 

tions that  prevent  the  Kaffirs  from  doing  work  now  done 
only  by  the  white  workere,  at  a  much  higher  cost,  of 

course.  The  latter  protest,  as  might  be  expected.  Rep- 
resentatives of  the  Mine  Workers  Union  called  recently 

upon  General  Smuts  and  Mr.  Malan,  the  Mini.ster  of 
Mines,  with  a  view  to  discus.sing  a  proposed  amendment 

of  the  regulations,  whereby  the  shift  of  tlu^  native  laborer 
would  be  lengthened.  At  present  the  Kaffii-s  work  for 
five  hours  only,  whereas  the  whites  work  for  eight,  and 
much  time  is  lost  by  reason  of  a  regulation  calling  for 
the  previous  inspection  liy  a  white  boss  of  every  place 
underground  at  which  Kaffirs  are  set  to  work.  The 
Prime  Minister  advised  a  modification  of  this  restriction 

Init  he  was  unwilling  to  sai! -tion  the  removal  of  the  'color 
bar',  recognizing  the  fact,  probably,  that  to  do  that  would 
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rois*-  a  question  too  dangerous  to  the  social  wi-lfaic  of 
Stiuth  Afrii-a  as  a  whole.  Native  labor  on  the  Kaiid  has 
increajwHl  12%  and  its  effieicncy  has  decreased  13%  since 

1914.  In  his  speech  on  the  occasion  mentioned.  General 
Smuts  stated  that  of  the  39  mines  now  active,  24  would 

be  shut-down  if  the  premium  were  to  disappear  entirely; 

if  the  price  of  gold  in  London  were  to  drop  to  100  shil- 
lings, five  mines  would  have  to  close  down;  if  it  fell  to 

95  shilling  five  more  could  not  be  operated  profitably. 

The  cessation  of  pumpinp  at  some  of  these  mines,  notably 
the  East  Rand  Proprietary  group,  would  compel  many 
others  to  stop  work.  In  short,  the  economic  status  of  the 

Hand  depends,  according  to  Oeneral  Smuts,  upon  the  de- 
preciation of  the  paper  pound,  the  consequence  of  tlie  war 

debt  of  Great  Britain  to  the  United  States ;  if  the  debt 
were  to  be  cancelled,  exchange  would  be  restored,  gold 

would  sell  for  85  sliillings  in  London,  and  the  'premium' 
would  be  a  thing  of  the  past.  Therefore,  General  Smuts 

adds:  "We  know  that  unless  we  are  prepared  to  incur 
the  gnivest  risks  in  regard  to  the  future  of  this  industry. 
we  ought  to  see,  and  start  early  to  see,  that  we  are  not 

dependent  merel.v  on  the  gold  premium,  but  that  our  in- 
dustrj'  is  on  such  a  basis  that  it  can  continue  to  run  on 

for  the  future  whatever  happens  to  the  gold  premium". 
The  Rand  district  has  the  largest  population  of  any  in- 

dustrial centre  in  South  Africa;  the  country  is  not  yet 

developed  sufficiently  to  absorb  the  large  number  of 
people  that  would  be  thrown  out  of  employment  by  the 
closing  down  of  24  mines  on  the  Rand.  General  Smuts 

concluded  his  speech  in  the  following  words :  "I  do  not 
think  we  should  continue  to  exist  by  favor  of  the  gold 
premium  or  of  America.  I  do  not  think  our  industry 
should  continue  on  a  mere  fortunate  accident  like  that. 

but  we  should  put  our  hou.se  in  order,  and  we  have  the 
power  to  do  so,  if  we  make  proper  use  of  the  native  labor 

that  we  have  here  at  present".  Obviously,  the  Rand 
managers  ought  to  have  learned  long  ago  to  make  larger 
use  of  the  supply  of  indigenous  labor,  and  train  it.  so  as 

not  to  be  compelled  to  depend  upon  imported  wliite  labor. 
which  is  expensive  and  aggressive. 

Licensing  of  Engineers 

One  of  the  most  important  functions  of  a  professional 
organization  is  to  elicit  the  opinions  of  individual  mem- 

bers, with  a  view  to  the  formulation  of  a  corporate  de- 
cision on  the  important  questions  of  the  day.  The 

Mining  &  Metallurgical  Society  of  America  is  perform- 
ing useful  work  in  this  connection.  The  results  of  its 

activities  indicate  that  progress,  one  phase  of  which  is 
the  development  of  a  healthy  public  opinion,  can  result 
from  unostentatious  effort  and  the  development  of  the 

co-operative  spirit.  When  the  subject  of  the  licensing 
of  mining  engineer-,  was  mooted  some  time  ago  a  com- 
mitteee  was  appointed  to  study  the  matter.  Question- 

naires were  sent  to  members,  with  the  result  that  the 
Society  is  now  in  a  position  to  issue  an  authoritative  ex- 

presnion  of  opinion,  based  on  the  views  of  the  majority, 
who  oppose  licensing  in  any  form.  A  few  members  are 
in  fiivor.  eonilitii  iially ;  a  large  number  are  in  favor  of 

unconditional  licensing,  biising  their  attitude  on  a  de- 

sire for  a  higher  professional  standing  for  mining  engi- 
neers and  the  better  protection  of  the  public.    Those  in 

favor  but  conditionally  may  be  considered  as  a  section  of 

the  opposition,  in  view  of  the  weight  of  negative  opinion 

they  have  expressed  that  bears  on  the  eonditions  stipu- 
lated.   A  summary  of  conclusions  indicates  that  the  con- 
census of  opinion   against  licensing  is  due  to  the  con- 
viction, primarily,  that  such  a  s.vstem  of  legal  classifica- 

tion would  neither  improve  nor  safeguard  professional 

standing,  parll.v  liecause  profi's,sional  qualifii-ations  could 
not  be  formulated  adequately  in  an.v  law  that  might  be 

framed  for  the  purpose,  and  partlj'  because  of  probable 
miscarriage  in  its  administration.     In  determining  pro- 

fessional qualifications  it  is  necessary  to  take  into  account 
not  only  the  technical  ability  needed  but  also  character 

and  lay  attributes.     Technical  ability  is  often  of  sec- 
nndarv  importance  :  the  matter  of  qualifications  is  a  ques- 

tion of  something  inherent  or  earnest,  rather  than  of 

something  required ;  it  is  something  that  no  conveivable 
licensing  system  could  measure.     The  administration  of 
such  a  law  not  only  would  be  difficult  on  this  account 
but  in  all  probability  it  would  suffer  from  the  influence 

of  politics  as  well  as  from  undue  regard  for  local  inter- 
ests.   In  consequence,  it  is  held  that  licensing  would  be 

of  no  real  advantage  to  the  profession ;  it  would  involve 
\iseless  expense  and  hardship ;  it  could  not  be  made  to 
ensure  the  exclusion  of  the  unfit.    Some  members  are  of 

the  opinion  that  licensing  would  favor  the  unfit,  thereby 
tending  to  lower  the  standing  of  reputable  members  of 

the  profession.     The  maintenance  of  professional  stand- 
ards is  regarded   essentiall.v   as  a   professional   matter, 

although  it  is  recognized  that  a  strong  incentive  to  ex- 
cellence is  provided  as  a  result  of  the  discernment  of  em- 
ployers and  clients.     The  position  of  the  public  in  rela- 

tion to  licensing  must  be  discussed  from  the  standpoint 

of  the  employers  as  well  as  from  the  standpoint  of  the 

investore.    Wliether  managers  of  mines  should  shai'c  re- 
sponsibility and  lie  required  tn  qualify  for  a  license  by 

examination,  as  in  South  Africa,  is  not  considered;  it 

may  be  observed  that,  even  there,  licensing  does  not  ex- 
tend to  consulting  engineers.     Investors  are  believed  to 

be  as  well  protected  as  is  possible,  and  more  likely  to 
suffer  than   to  benefit   as  a   result   of  the   adoption  of 
licensing.     Their  position  is  different  from  that  of  the 

general  public,  for  their  transactions  are  not   of  such 
urgenc.v   as   to    preclude   inquir.y   and    verification,    the 
means  of  which  are  ample.    Licensing  would  not  relieve 
them  of  the  need  for  the  exercise  of  precaution,  because 

it  would  not  remove  the  unfit  from  the  profession  or  pre- 
vent such   from  being  licensed ;  it  might,   in  some  in- 

stances, give  rise  to  a  false  sense  of  security,  thus  obscur- 
ing  the   need   for  precaution.      The   committee    recom- 

mends that  the  Society  should  not  actively  oppose  the 

licensing  of  mining  engineers,  but  should  stand  ready  to 
co-operate  with  other  interested  bodies  to   that  end  if 
and  when  .joint  action  appears  to  be  desirable.     So  far 
as  we  are  concerned,  it  would  seem  that  the  subject  ought 
to  receive  its  quietus. 
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Cost  of  a  Small  Flotation   Plant 

The  Editor: 

Sir — I  have  read  vi\W\  a  good  deal  of  interest  your 
editorial  on  this  subject  in  your  issue  of  January  14,  and 
having  had  occasion  in  the  last  few  years  to  estimate  the 
cost  of  a  number  of  these  small  plants,  the  figures  given 
in  your  article  are  I  am  sure  of  great  public  interest. 

I  note  you  cite  the  case  of  a  60-ton  flotation  plant  cost- 
ing $42,000  complete,  including  all  buildings,  etc.,  or  a 

cost  of  $700  per  ton  of  dailj'  capacity.    By  a  rather  curi- 
ous coincidence  the  cost  of  the  60-ton  plant  cited  by  you 

is  exactly  the  same  per  ton  of  daily  capacity  as  the  130- 
ton  plant  mentioned  in  the  same  article,  which  cost  $91,- 
000,  and  very  close  to  the  same  cost  per  ton  of  dailj^  ca- 

pacity of  the  200-ton  plant  that  cost  $135,000.    My  ex- 
perience has  been — and  I  think  that  all  those  familiar 

with  this  class  of  work  will  have  found  the  same  thing — 

that  the  smaller  the  capacitj'  of  the  plant  the  higher  the 
cost  per  ton  of  capacity,  therefore  it  is  unusual  to  find 

that  a  60-ton  plant,  a  130-ton  plant,  and  a  200-tou  plant 
cost  approximately  the  same  per  ton  of  capacity.     I  also 

note  that  you  state  that  it  is  reasonable  to  say  that  $30,- 
000  ought  to  build  a  workable  plant  of  50-ton  capacity. 
This  figures  at  $600  per  ton  of  daily  capacity,  or  less 

than  the  60-ton,  the  130-ton,  or  the  200-ton  plants  men- 
tioned in  the  same  article,  and  seems  to  be  in  inverse 

ratio. 

To  satisfy  myself  about  what  a  25-ton  flotation  plant 
should  cost,  I  drew  up  a  flow-sheet,  took  off  my  machinery 
list,  and  used  empirical  figures  for  the  cost  of  freight, 

hauling,  buildings,  foundations,  etc.,  assuming  the  fol- 
lowing: 

That  the  crushing  was  to  be  to  65-mesh. 
Tliat  fairly  adequate  storage  for  crude  ore  and  crushed 

ore  should  be  provided. 

That  the  flotation  tailing  was  to  be  tabled,  and  the  flo- 
tation concentrate  thickened,  filtered,  and  dried. 

That  electric  power  was  available. 
That  the  ratio  of  concentration  was  approximately  6:1. 

The  coarse-crushing  part  of  this  plant,  which  would 
operate  8  hours,  consists  of  a  crusher,  a  set  of  rolls,  an 

elevator  and  screen,  and  is  supposed  to  reduce  the  run- 
of-mine  to  minus  f  inch.     The  grinding  and  treatment 
plant    consisted   of    a  ball-mill,   classifier,    rougher   and 
cleaner  flotation  machines,  concentrating  table,  thickener, 

filter  with  vacuum-pump  and  receiver,  and  the  drying 
was  done  on  steam-coils.     The  motors  would  be  a  25-hp. 

motor  for  the  crushing  department,  and  20-.  10-.   and 
5-lip.  motors  for  the  grinding  and  treatment  departments. 

The  factory  cost  of  the  principal  macliinery  amounted  to 
$12,532.  Taking  certain  empirical  figures  based  on  the 

cost  of  the  principal  machinery — which  my  experience 
tells  us  are  approximately  correct — the  transmission  belt- 

ing and  piping  amounted  to  $1700,  making  a  total  cost 
for  the  equipment  of  $14,232. 

Under  pre-war  conditions  actual  construction  has 
shown  us  that  for  every  $1  of  cost  of  machinery  f.o.b. 

factory  $1  must  be  added  for  the  cos-t  of  the  mill  com- 
plete with  machineiw  in  place  and  ready  to  run.  This 

would  make  the  total  cost  of  the  25-ton  plant  $28,464,  or 
$1139  per  ton  of  daily  capacity. 

Under  war  conditions  it  was  found  necessary  to  add 

$1.50  for  each  dollar's  worth  of  machinery  at  the  factory 
in  order  to  get  at  the  cost  of  the  mill  complete.  This 

would  bring  the  cost  of  the  25-ton  plant  to  $35,580,  or 
$1423  per  ton  of  daily  capacity. 

The  present-day  co.st  would  probably  be  in  between 
these  two  figures. 

The  principal  cost  in  a  flotation  plant  of  this  size  is  in 
the  fine-grinding  department.  It  is  unusual  to  find  an 

ore  that  will  respond  to  flotation  at  less  than  65-mesh 
crushing,  although  some  plants  are  operating  at  4S-mesh. 
This  would  not.  however,  make  a  serious  difference. 

The  fine-crusliing  calls  for  a  mill  that  is  expensive  as 

compared  to  its  capacity,  and  a  high  consumption  of 

power  per  ton  of  ore  crushed. 
Revie\\ing  these  figures,  I  feel  doubtful  whether  it 

would  be  safe  to  estimate  that  a  50-ton  flotation  plant 
complete,  with  all  the  necessary  equipment  but  without 
unnecessary  refinement,  could  be  built  for  $30,000 ;  in 
fact,  I  should  consider  it  safer  to  figure  from  .$45,000  to 

$50,000. 
Ernest  Gaypord. 

Salt  Lake  City,  January  19. 

Fuel  in  British  Columbia 

The  Editor: 

Sir — In  his  article  on  'Mining  in  British  Columbia  in 
1921',  which  appeared  in  your  issue  of  January  7.  I 
venture  to  think  that  Mr.  Mortimer-Lamb  expresses  the 

opinion  of  only  a  small  proportion  of  the  people  of  Brit- 
ish Columbia  and  of  Canada  when  he  advocates  an  in- 

creased duty  on  fuel-oil,  in  order  to  protect  the  coal-min- 

ing industry  of  "Vancouver  island.  Everyone  will  agree 
witli  Mr.  Mortimer-Lamb  as  to  the  wisdom  of  patronizing 

liome  industries,  always  provided,  however,  that  the  home 

industries  are  playing  a  fair  game.  Are  they  doing  tliat 
in  this  particular  instance? 

Formerly  it  was  the  custom  for  tlie  coal-!iiino  operators 
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lo  n-mi.  r  a  btalcinent  to  the  Government,  grivinf^r.  among 

otluT  tilings,  the  averngre  rate  of  wage  paid  to  each  class 
of  t  inpioyee,  and  this  statement  was  published  in  the 
annual  report  of  the  Jlinister  of  Mines.    During  recent 

ycaiT.  wvtral  of  the  big  opt-rators  have  failed  to  supply 
this  information,  or,  at  any  rate,  it  lias  not  been  pub- 
lishi-d  in  tiie  report,  the  reason  presumably  being  that 

they  do  not  care  to  let  the  public  know  the  wage-rate  that 
they  are  paying.     A  few  companies  still  supply  the  in- 

formation.   I  take  the  following  figures  from  the  Granby 

company's  statement  of  the  average  wages  paid  at  its 
Cassidy  colliery  in   1920:  miners,  $8.61:  underground 

laborers,  $.").S2;  surface  laborers.  $5.24;  mechanics.  $6.24. 
One  operator  (piotes  miners'  wages  as  ranging  from  $7  to 
$12.  and  I  have  been  informed  that  as  much  as  $15  per 

day  has  been  paid.    There  has  been  a  sliglit  rcdtiction  in 
the   wage-scale   since    1920.    but.    T    understand,   not    a 
marked  one.    From  one-fourtJi  lo  one-third  of  the  em- 

ployct's  at  the  collieries  are  Asiatics,  and  tliese,  I  believe. 
pet  a  smaller  wage.    So  much  for  the  i)rice  of  labor.    Tlie 
retail  price  of  lump  coal  at  Victoria  and  Vancouver  since 
the  Armistice  until  within  tlic  last  few  weeks  has  ranged 

between  $1IJ..^)0  and  $16.     During  the  la.st  .vear  competi- 
tion again.st  fuel-oil  gradually  brought  the  price  down  to 

the  lowi-r  figure.    Quite  recently  a  drop  of  $2  was  made 
in  a  day.  anil  now  lump  coal  is  selling  at  $11.50.    Why 

the  sudden  drop?    Because,  despite  a  freight-rate  of  $4 

to  $4.2-")  per  ton.  against  about  60  cents  from  Vancouver 
Island  collieries,  the  Alberta  mine-operators  were  under- 

selling the  T.sland  producers  in  the  Vancouver  and  Vic- 
toria markets. 

The  miners  may  be  justified  in  getting  all  they  can  f(ir 
their  labor  and  the  operators  all  they  can  for  their  coal. 

but  surely  it  woidd  not  be  justice  to  tax  the  whole  fuel- 
consuming  community  in  order  to  maintain  tlie  present 
high  prices  of  fuel  and  labor  at  the  Vancouver  Island 

collieries:  this  I  believe  to  be  the  predominating  opinion 
throughout  the  Province  and  the  Dominion. 

Victoria,  B.  C.  Januarv  16. F.  H.  M.\sox. 

Russian   Placer  Mining 
The  Editor: 

Sir — In  your  issue  of  June  11,  Jlr.  A.  C.  Liidhim  points 

to  thi-  serious  error  I  made  in  typewriting  my  first  article. 
published  in  your  issue  of  March  19,  1921.  I  feel  guilty 
of  unpardonable  negligence,  Init  in  the  particular  in- 

stance referred  to  this  error  is  of  no  special  importance. 
as  it  was  the  appro.ximate  relative,  and  not  the  absolute. 

fuel  consumption  that  I  wished  to  empliasize.  The  aver- 

age for  the  electric  dredge  being  3500  cords  per  season, 
it  must  be  concluded  that  there  were  operating  seasons 
when  the  fuel  consumption  exceeded  this  average,  and  it 
is  most  likoly  that  tliis  wa.s  the  ciuse  daring  the  218  ef- 

fective days  in  1915.  Thus,  exclusive  of  the  one  fatal 

naught  that  I  added.  Mr.  Ludlum's  statement  regarding 
the  fuel  consumption  on  the  Kolchan  electric  dredge  only 
confirms  my  conclusions. 

It  is  beyond  contradiction  that   owintr  to  the  trans- 

formation of  tlie  driving-power  twice,  and  the  inevitable 
loss  in  the  line,  the  direct  use  of  steam  on  board  a  stcixm- 
driven  dredge  requires  a  considerably  smaller  fuel  con- 

sumption than  an  electric  one  driven  by  a  steam-generat- 

ing power-plant,  especially  when  tlie  latter  supplies  one 
dredge  only,  as  at  Kolchan.  Moreover,  in  such  a  case  a 

steam-driven  dredge  is  also  more  economical  in  regard  to 
labor  than  an  electric  one,  because  the  latter,  besides  the 

labor  necessary  for  running  the  steam-plant,  which  is  the 
same  as  on  a  steam-driven  dredge,  requires  a  squad  of 

skilled  electricians,  and  the  sei"vices  of  an  electrical  engi- 
neer. When  two.  or  more,  dredges  are  driven  from  a 

central  power-phiiit  these  surplus  items  are  divided 
among  the  number  of  units,  and  in  such  case,  both  the 
cost  of  fuel  and  labor  on  an  electric  dredge  may  be  less 
than  on  one  that  is  steam-driven.  This  is  all  rudimentarv 

knowledge  such  as  maj-  be  found  in  every  handbook  on 
the  subject.  Each  type,  electric-  and  steam-driven,  has  a 
certain  sum  of  inherent  advantages,  and  the  only  proper 

wa.v  to  decide  which  is  the  right  one  to  select  is  to  con- 
sider in  each  individual  case,  according  to  the  local  con- 

ditions jirevailing.  which  of  these  two  totals  of  advan- 

tages outweighs  the  other.  Any  other  waj'  of  solving  the 
question  leads  to  routine,  the  mother  of  regress. 

In  m.v  article  I  had  no  intention  whatever  of  depre- 

cating electric  dredges:  I  onlj'  pointed  out  the  inade- 
quacy of  installing  an  electric  generating  plant  for  sup- 

pl.ving  one  dredge  only,  and  to  erect  it  a  great  distance 
awa.y,  when  fuel  is  plentiful  close  to  the  working  areas, 
\  hich  by  all  means  have  to  be  cleared  of  timber. 

Mr.  Ludlum  advances  a  rather  curious  argument  in 
favor  of  electric  dredges  in  general  in  comparing  the 

Kolchan  dredge  with  the  Demidoff,  that  is.  the  dredges  of 
the  Compagnie  Anon.vme  de  Platine  working  on  the 
Demidoff  (Nijne  Tagil)  estate.  He  ascribes  the  greater 
yardage  of  the  former  to  the  use  of  electricity  as  driving 
power.  The  yardage  of  a  dredge  is  in  direct  relation  to 

the  amount  of  driving  power  applied,  but  I  fail  to  com- 
prehend how  the  digging  performance  of  a  dredge  has  to 

do  with  the  mode  of  generation  of  this  power.  Besides, 
the  comparison  is  unfortimately  chosen,  because,  first,  the 
Demidoff  dredges  worked  platinum  placers,  which,  being 
formed  li.v  disintegration  of  rocks  of  the  olivine  group, 
present  a  far  heavier,  tougher,  and  more  sticky  ground 
than  the  Kolchan  alluvium,  which  among  the  Russian 

placer  dejiosits  must  be  classified  as  ea-sy-digging  ground, 
and,  second,  the  Demidoff  dredges  are.  all  six  of  tbein. 
open-connected  bucket-line  dredges  (made  by  Arthur 

Brown,  London),  the  yardage  of  which,  the  bucki^ts  being 
of  equal  capacity  in  both  instances,  is,  obviou.sly.  less 
than  that  of  the  close-connected  Kolchan  dredge  in  pro- 

portion to  the  ratio  of  the  number  of  buckets.  This  ratio 

is  generall.y  close  to  one-half;  consequently  the  yardage 
of  the  Kolchan  dredge  ought  to  be  compared  with  the 

amount  of  gravel  handled  by  two  Demidoff  dredges  dur- 
.1                        ■    1         .q  *i  •             iji     376.200  y  218  X  2 

ing  the  same  period,  and  tins  would  be    tt^   
=  640.715  cu.  yd.,  or  19%  more  than  the  Kolchan  dredge. 
Thus  the  excess  yardage  of  75%  of  the  latter  against  one 
Demidoff  dredge  does  in  no  way  illustrate  the  superiority 
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of  electricity  as  driving  power  on  the  Kolehan  dredge, 
especially  if  we  take  into  aceonnt  the  much  heavier 
ground  the  Demidoff  dredges  had  to  dig. 

As  for  the  rest,  the  comparison  between  the  close-con- 
nected Kolehan  dredge  and  the  open-connected  Demidoff 

transfers  the  question  to  an  entirely  other  plane.  This 
question,  I  well  remember,  was  discussed  some  ten  years 

ago  in  'The  Mining  Magazine',  and  it  would  serve  no 
practical  purpose  to  start  the  discussion  again.  In  my 
article  I  explained  the  reasons  why  the  New  Zealand 

t3'pe  of  dredge  has  the  preference  in  Siberia,  and  these 
reasons  seem  palpable  enough.  A  glance  at  Fig.  6  and 

9.  illustrating  Frank  A.  Stanley's  interesting  article  in 
your  issue  of  October  22,  will  convince  anybody  having 
practical  knowledge  of  the  means  of  communication  to 

Siberian  far-off  mines  of  tlic  impossibility,  save  in  excep- 
tional cases,  of  transporting  such  machinery. 

As  for  the  gold  produced  by  the  Kolehan  dredge,  that 
cannot  serve  as  a  criterion  of  efficiency  in  the  operations. 

I  have  no  information  as  to  the  profit  made  by  the  Demi- 
doff dredges,  but  it  is  likely  that  it  was  higher  than  that 

of  the  Kolehan,  in  view  of  the  fact  that  in  1915  the  price 
of  platinum  was  approximately  eight  times  that  of  gold. 

My  remark  on  page  392  of  your  issue  of  IMarcli  19. 
1921.  concerning  the  unprofitableness  of  the  Kolehan 
placer  enterprise  alluded  to  the  period  previous  to  1915 

and  the  operation  of  the  drag-line  excavator  (stacker- 

scow'),  although  during  the  two  preceding  years  the 
dredges  appear  to  have  yielded  no  profit  by  themselves, 
quite  independently  of  the  unfortunate  operations  on  the 

Ural  lode  property,  and  Mr.  Ludlum  indicates  the  profit- 
ableness of  dredging  on  the  Kolehan  mines  beginning 

from  tlie  above-mentioned  year,  only.  The  stacker-scow 
is  an  appliance  that  can  be  used  successfully  in  appropri- 

ate cases,  but  on  the  Kolehan  mines  it  proved  inadequate, 
and  I  mentioned  it  in  connection  with  the  factors  that, 
in  my  opinion,  led  to  the  wholesale  failure  of  foreign 

placer-mining  enterprises  in  Russia.  I  may  have  been 
mistaken  in  the  number  of  unsuccessful  operating  sea- 

sons,' but  the  failure  of  the  drag-line  excavator  at  Kol- 
ehan is  a  fact  that  I  anticipated,  as  stated  on  page  690, 

Vol.  XXI  of  the  Transactions  of  the  Institution  of  Min- 

ing and  Metallurgy-  for  1912. 
The  drag-line  excavator  is  an  American  invention,  I 

believe,  whereas  dredging  is  not  an  American  method, 

bucket-dredges  being  a  Dutch  invention  originated  for 

the  construction  of  the  'polders'  of  Holland,  and  applied 
to  gold-placer  mining  primarily  in  New  Zealand,  whence 
it  was  transplanted  to  America,  even  later  than  to  Russia. 

In  1892  I  had  the  opportunity  to  see  the  prototype  of  the 
modern  dredge,  the  current -wheel  dredges  on  the  Clutha 

river  (New  Zealand)  where  there  were  seven  or  eight  of 
tliem  working.  The  driving  power  was  generated  by  the 
current  of  the  river  by  means  of  two  undershot-wheels 
similar  to  the  paddle-wheels  of  a  steamer.  America  is  to 

be  credited  with  the  improvement  in  dredging  machinery, 
and  I  readily  believe  Mr.  Ludlum  lias  contributed  his 

share  in  this  direction,  but  dredging  is  not  an  American 

nu'tho<l.    I  did  not  attack  American  methods.    This  is  a 

misinterpretation  of  the  sense  of  my  articles,  in  which  I 
did  not  make  a  case  against  American  methods,  but 
pointed  out  the  danger  of  disregarding  Russian  ones. 

Yokohama,  December  15,  1921.  L.  A.  Ferret. 

A  Definition  of  Engineering 
The  Editor: 

Sir — I  was  interested  in  the  de"cuss"ation  that  Mr. 

McDonald  gave  Mr.  Parsons'  letter  on  a  'Definition  of 
Engineering'.  Since  "Mr.  Alfred  P.  Flinn  and  asso- 

ciates .  .  .  discourage  any  attempt  to  define  the  engi- 

neer", of  course,  such  an  attempt  would  be  presumptu- 
ous. Mr.  Parsons  carefully  avoided  the  snare  by  defining 

not  'engineer',  but  'engineering',  and  his  definition  seems 
to  me  reasonable.  This  is  his  definition:  "Engineering 
is  the  devising  of  plans  and  the  contriving  of  means  and 
methods  for  the  creation  of  something  having  material 

value  to  mankind  by  the  utilization  of  machines,  com- 

modities, human  labor,  and  the  forces  of  nature". 
This  is  the  broad  conception  of  engineering  and  the 

work  may  be  of  such  magnitude  that,  as  Mr.  Parsons 
states,  many  specialists  may  be  engaged  in  accomplishing 
different  parts.  Mr.  McDonald  takes  issue  with  the  idea 

of  an  engineer  creating  things.  He  says :  ' '  On  the  con- 
trarj^  many  of  them  merely  condemn  prospects,  transport 
things,  tear  things  down  (such  as  New  York  skyscrapers 

that  are  considered  obsolete)  or  measure  things". 
Who  ever  heard  of  a  'professional  condemner'?  Such 

a  person  might  save  his  client's  money,  but  he  certainly 
would  never  make  any.  Of  course,  prospects  are  con- 

demned in  the  search  for  a  mine,  but  the  object  of  the 
search  is  to  find  and  approve,  not  to  condemn.  The  work 
of  examination  is  one  step  toward  the  creation  of  a  mine. 

Those  who  'transport  things'  may  or  may  not  be  engi- 
neers, but  thej''  are  certainly  taking  chances.  I  read  re- 

centl.y  that  a  man  in  Mr.  McDonald's  town  had  his  pants 
confiscated  by  prohibition  agents.  The  conception  and 

putting  in  operation  of  a  transportation  system  is  cer- 
tainly an  engineering  feat. 

Destruction  or  tearing  down  may  be  a  step  toward 
creation.  A  forest  may  be  destroyed  that  a  railroad  may 
be  built  or  a  useless  structure  may  be  removed  that  an 
adequate  one  may  be  erected.  The  engineer  who  tears 
down  is  no  less  an  engineer  than  he  who  builds,  so  long  as 
he  plays  one  part  in  the  drama  of  accomplishment.  In 

the  same  way  those  w^ho  "measure  things"  may  also  be 
engineers. 

Mr.  Pai-sons  says  that  the  object  of  engineering  is  to 
create  something  of  material  value  to  mankind.  Mr. 
McDonald  says  the  object  of  engineering  is  to  make 

money.  Suppose  that  you  saw  a  man  fitting  cog-wheels 

together  and  you  should  sa.y,  "What  are  .you  doing,  my 
good  man?"  Suppose  he  should  answer,  "I  am  making 
money  for  my  family".  You  would  think  that  he  was 
trying  to  be  funny.  It  is  equally  absurd  to  sa.y  that  the 
object  of  engineering  is  to  make  money.  The  purpose  of 
engineering  is  to  construct  something  that  people  need. 
The  motive  that  impels  the  engineer  may  be  the  desire  for 
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iiioiu-y  or  faiiii'.  di-  it  may  be  love,  bate,  or  philan- 
thropy. Whatfver  be  the  motive  it  is  not  the  purpose  of 

i-ngineering. 
Finally  Jlr.  MeDoualJ  asks  the  rhetorical  question, 

■"So  military  engineei-s  that  design  devices  and  concoct 

|)oisou  for  killing  people,  better  humanity?"  One  is  not 
supposed  to  answer  a  rhetorical  question,  but  I  cannot 
help  suggesting  that  it  depends  upon  the  discrimination 
wnth  which  the  victims  are  selected. 

Berkeley,  January  7. Walter  S.  Weeks. 

The  Editor: 

Sir — Mr.  P.  13.  McDonald's  comments  in  your  issue  of 
January  14  on  the  result  of  my  modest  effort  to  define 

'engiueeriug'  reveals  either  obtuseness  or  carelessness. 
I  stated  explicitly  and  specifically  that  I  would  not  at- 

tempt to  define  'engineer',  but  would  endeavor  to  define 
'engineering'.  Po.ssible  the  idea  expressed  in  this  state- 

ment filtered  through  the  interstices  of  a  reticulated  or 

decussated  network  (I  borrow  his  own  words  and  plead 

guilty  to  redundancy)  of  Jlr.  McDonald's  faculties  of 
perception ;  certainly  the  distinction  escaped  him  utterly. 
I  suggested  that 

■"Engineering  is  the  devising  of  plans  and  the  con- 
triving of  means  and  methods  for  the  creation  of  some- 

thing having  material  value  to  mankind,  by  the  iitiliza- 
tion  of  machines,  conunodities,  human  labor,  and  the 

forces  of  nature." 
Mr.  McDonjdd  ascribes  to  me  the  st<itement  that  "en- 

gineers create  things"  and  that  "engineers  toil  for  hu- 
manity's betterment".  If  he  really  sees  no  distinction 

l>etwcen  the  ideas  in  the  definition  and  the  distorted 
version  of  them  that  he  offers,  it  is  useless  to  discuss  the 

question.  I  assume,  however,  that  he  is  merelj'  careless. 
In  the  remarks  accompanying  the  definition  I  explained 

that  "the  arts  comprehended  by  the  term  engineering  are 
so  diversified  that  there  are  hundreds  of  kinds  of  engi- 

neers", and  tliat,  since  it  was  impracticable  to  enumerate 
all  their  activities,  I  would  trj-  to  define  'engineering' 
in  terms  comprehensive  enough  to  include  all.  Mr.  Mc- 

Donald avers  that  I  say  "engineers  create  things", 
whereas  some  of  them  only  condemn  prospects,  or  trans- 

port things,  or  tear  down  obsolete  scyscrapers,  or  measure 
things.  Of  course  they  do!  Here  is  an  analogy:  A 
farmer  in  the  course  of  his  regular  business,  may  look  at 
a  neighboring  ten-acre  field  and  decide  not  to  buy  it;  he 
may  haul  his  wheat  to  the  railroad  siding ;  he  may  tear 
down  the  old  cow-shed  to  make  room  for  a  new  one ;  he 
may  mea.sure  the  corn  in  tlie  crib  to  see  how  many  pigs  it 
will  fatten  for  the  fatal  trip  to  Omaha  or  Chicago ;  but 
this  does  not  disprove  the  fact  that  farming,  essentially, 

"let ion  of  things  for  the  stocking  of  the  col- 
is 

le. 

Nor  docs  the  truth  that  most  farmers,  like  most  engi- 
neers. "\u-\  for  money"  (I  quote  Mr.  McDonald;  and  I admit  thai  iHitli  do),  in  any  way  alter  the  fact  that  farm- 

ing is  the  production  of  vegetal  and  animal  commodities 
for  use  as  huiM.-iii  f„r„1.  .Suppose  there  were  no  money and  no  e-xehfing.  ,.f  c  ,„is.  ;he  raisintr  of  .(.m  would  have 

for  its  ol)vious  jiurjiose  the  material  benelit  of  human 

beings,  and  so,  it  seems  to  me,  would  the  mining  of  cop- 
per and  the  building  of  a  road. 

Education  Jias  been  defined  as  the  .systematic  develo])- 
nient  and  cultivation  of  the  intelleeliial  and  mental  facul- 

ties of  human  beings.  If  he  were  consistent,  Mr.  Mc- 

Donald would  say  tluit,  since  mo.st  profes.sors  "toil  for 
money",  the  purjjose  or  object  of  ethication  is  to  afford  a 
livelihood  for  teacliers  or  professors,  and  tluit  therefore 

the  definition  is  seriously  at  fault.  Columbia  Univei'sity. 
an  institution  that  is  great  because  it  provides  bread  and 
butter  for  seven  Inmdred  professors  and  instructors! 

Unless  my  ideas  are  distorted,  Mr.  I\reDonald's  conten- tion is  no  less  al)surd. 

He  injects  a  question  concerning  military  engineers 

who  "design  devices  and  concoct  poisons  for  killing 
people".  War  is  abnormal;  it  is  catastrophic;  it  should 
be  avoided;  perhaps,  hereafter,  it  will  be  avoided.  In- 

cidentally, copper  and  steel  ai-e  no  more  indispensable  in 
war  than  are  wlieat  and  sugar  and  wool  and  hides,  but  it 
is  not  logical  to  conclude  that  commodities  produced  by 

agriculturists  and  stock-raisers  cease  during  war-time 
to  have  material  value  for  mankind.  The  gigantic  im- 

portance of  engineering  in  normal  peace-time  industry 
so  far  eclipses  its  part  in  war  that  the  latter  may  rea.«on- 
ally  be  ignored. 

In  order,  however,  to  avoid  the  charge  of  evading  the 
issue,  the  question  can  be  considered  from  another  angle. 

Setting  aside  as  being  too  alti'uistic  the  sentiment  that 

once  aroused  the  enthusiasm  of  most  all  of  us,  "to  make 
the  world  safe  for  Democracy",  this  country's  ultimate 
purpose  in  the  recent  War  was  to  save  itself  from  pos- 

sible invasion  by  a  victorious  and  ruthless  enemy;  and 
the  munitions  it  manufactured  were  distinctly,  to  quote 

from  the  definition,  "of  material  value  to  mankind'",  or 
at  least  to  much  the  gi-eater  part  of  mankind.  Whether 

or  not  they  served  to  "better  humanity",  as  Mr.  JIc- 
Donald  would  have  it  in  his  rather  'free'  version  of  my 
statement,  is  immaterial.  It  is  true  that  I  invited  general 
criticism ;  I  still  offer  the  definition,  either  as  a  repast  for 

"skilful  dialecticians"  who  may  be  hungry,  or  to  engi- 
neers who  may  have  a  better  one  to  suggest.  I  do  feel 

justified,  however,  in  asking  that  those  who  find  fault, 

find  fault  with  the  definition  and  not  with  a  fanciful  pei-- 
version  of  what  it  says.  The  definition  has  serious  faults, 

but  I  submit  that  if  Mr.  McDonald  discerned  tln'ni  he 
failed  to  reveal  the  fact  in  his  criticism. 

San  Francisco,  January  31.  A.  B.  Parsons. 
niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirriiiiiiiiMiiiMiiiiiiiiiiiliMiiiiiiiiriiiiiMiiriiiiiniiiiiiiitiiiiiiiiiiiiiMiiiiiiiMiiiiiiiiii 

Electricity  produced  at  public-utility  power-plants 
in  the  United  States  for  the  year  1920,  according  to  the 

U.  S.  Geological  Survey,  totaled  44.0()4.00().()00  kw-hr. 
Water-power  contributed  16,545,000,000,  or  37.6%.  and 

fuel-power,  27.459.000.000,  or  62.4%.  The  increa-sed 

output  over  1919  was  13.1%;  the  increa.se  for  water- 
power  was  13.3%,  for  fuel-power  12.9%.  The  fuel  u.sed 
in  1920  was  37,244,000  short  tons  of  coal,  13,123,000  bl)l. 

of  fuel-oil,  and  24,702,000,000  cu.  ft.  of  gas.  with  in- 
creases over  1919  of  6.1,  18.2,  and  15.4%,  respectivel.y. 
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Brick -Making  in  Remote  Mining  Districts 
By  H.  C.  Robson 

Iktroductiox.  Smelting  works  that  are  situated  far 
from  civilization  and  have  to  depend  on  outside  sources 

for  their  supply  of  brick  are  heavily  handicapped;  in 
isolated  places  the  cost  of  importing  might  be  so  great  as 
to  be  prohibitive.  It  seemed  to  me  therefore  that  a  few 

notes  on  the  manufacture  of  ordinary  and  refractory 
brick  might  be  of  interest  to  those  who  at  present  depend 
on  the  imported  article. 

The  following  notes  are  the  result  of  work  done  in 
Siberia,  with  native  labor,  at  a  smelter  situated  over 

500  miles  from  the  rail-head.  Material  for  the  manu- 

facture of  coimnon  building-brick  can  be  obtained  usually 
v.ithout  difficulty  in  the  vicinity  of  the  works,  and,  gen- 

ei'ally  speaking,  it  will  be  the  first  material  required 
wlien  constructing  a  plant  or  dwellings.  Before  the 
actual  manufacture  of  such  brick  is  taken  in  hand,  tests 

should  be  made  on  small  quantities  of  the  clays  available, 

using  a  hand  cupel-mold  for  forming  the  test-pieces, 
which  can  then  be  burned  in  an  ordinary  assay  muffle- 
furnace.  The  samples  when  finished  should  be  tested. 

Methods  of  perfoi-ming  these  tests  can  be  found  in  any 
text-book  on  brick-making. 

Making  Brick  by  Hand.  When  only  small  quantities 

of  brick  are  required,  hand-molding  is  probably  the 
cheapest  method  of  manufacture ;  but  for  large  numbers 

the  wire-cut  type  of  machine  is  more  satisfactory,  being 
easy  to  operate,  inexpensive  in  first  cost,  and  requiring 
a  comparatively  small  amount  of  power.  A  machine  of 

this  tvTpe  was  in  use  at  our  plant  for  seven  years  and  gave 
no  trouble.  Its  maximum  output  was  1000  brick  per 

hour;  a  15-hp.  electric  motor  was  used  for  driving  it. 
Mo.st  clays  are  un.suit.able  for  making  directly  into  brick  : 
a  mixture  of  two  or  more  clays  or  sand  will  be  found 

necessary  to  produce  a  brick  that  can  be  dried  fairly 
rapidly  without  cracking  and  that  will  give  a  good  fin- 

ished product. 

Drying-sheds  are  necessary,  as  extreme  heat,  wind,  or 
rain  will  cause  a  large  number  of  failures  if  they  are  not 
used.  The  type  of  shed  we  used  was  of  the  simplest  con- 

struction, being  a  framework  of  light  poles  nailed  to- 
gether and  covered  with  a  thatch  of  hay  or  straw. 

The  selection  of  a  kiln  calls  for  much  thought.  The 

simply  constructed  open-top  type  is  favored  by  the  be- 
ginner, but  is  more  difficult  to  operate  than  a  circular 

up-(lraught  kiln,  which  is  recommended  for  general 
mining  conditions;  it  is  not  difficult  to  construct,  it  is 
simpler  to  operate,  and  needs  less  repairs  than  the  open- 
top  variety,  especially  when  skilled  labor  is  not  available. 
Fig.  1  illustrates  this  type  of  kiln  and  is  identical  witli 

one  that  we  used  successfully  for  years  in  the  burning  of 
building-  and  fire-brick.  The  standard  Russian  brick  is 
10^  by  5i  by  2  in. ;  this  kiln  handled  about  15,000  in  ten 

days,  including  loading  and  unloading.     The  percentage 

of  failures  during  the  burning-operation  was  under  5% 
when  due  care  was  exercised  in  setting  and  burning.  The 
loading  of  brick  into  a  kiln  was  done  with  great  care. 

^  "sheet-iron  stack 

Fire-brich 

Diictiarc/ing-c/oor  on  ttvo  sides 

Fig.  2.    lime-kiln  and  clay  c^vlcine 

For  building-brick,  it  was  found  that  setting  them  on 
edge  in  herring-bone  fashi(ui  was  the  most  satisfactory 
method. 

It   will  usually  be  found  that  the  cheapest  and  best 
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brick  produced  by  unskilled  labor  is  that  made  by  the  raw  clay,  was  groiiiid  in  tlie  dry  stale  until  the  coarsest 

simplest  process  under  ripd  supervision.    The  following  particles  were  i  in.     Water  was  then  added  gi-adually 
tifurcs  rcprt'sent  the  average  cost  of  producing  a  red  while   the   grinding   proceeded,   until  the  mixture   was 
brick  of  good  quality  for  general  constructional  purposes,  worked  into  a  stiff  mass;  it  was  then  discharged  Iroiii 
the  totiil  number  made  during  the  period  in  question  the  pan  and  stacked  for  24  liours  under  damp  sacking  to 

being  S50,000:  temper  it  tlioroughly.    The  molding  of  No.  1  and  2  brick 
periooo  -n-as  (ioue  in  a  simi)le  hand-machine  which  had  a  foot- 

Suprrrldon.    labor,    and   material..                                   ..So.ll  .     j      ,                  ™                               ,1-1               1               •      t-.. 
po»iT  I  (or  wirr  <ut  machine*    0.52  Operated  pluugcr  tor  ejecting  the  brick,  as  sliown  in  Fig. 

lu•p'al«^o^n.!.'lmR■'^y" !!!'.'.".'.'.'.".'.'.!.  1 !  1  ^                  o!46  4,  which  gives  a  general  idea  of  its  constniction.  with Kri.oin.  lo  kium  uiid  iih«i»    0.47  measurements. 
llaj'    'or    covcrine    eheds      U-*" 

   The  method  of  molding  was  as  follows :  a  piece  of  clav 
Total    cost    $10.33 

was  cut  by  a  spade  and  tlirown  into  the  mold,  then 
About  1  lb.  of  coal  (.containing  18%  ash)  was  used  in  tamped  with  a  hard-wood  mallet  to  force  the  stitF  clay 

burning  one  l)rick  of  Russian  standard  size.  or.  in  other  ̂ ^^^  ̂ j^^  corners  of  the  mold.     After  this  operation  was 
words,  10%  fuel  to  brick,  by  weight.  complete,  the  e.xcess  clay  was  struck  off  with  a  strip  of 

M.\NI'F.\CTURIXG  OF  FiiiF.-BiiiCK.  No.  1  fire-lirick  was  iron  and  the  brick  forced  from  the  mold  by  the  foot- 
made  from  a  clay  that  underlay  the  coal  seam  in  the  com-  operated  plunger;  it  was  then  lifted  by  two  wooden 

pany's  own  coUierj-.  This  clay  was  calcined  in  order  to  strips  on  each  side  of  the  brick  and  placed  on  the  racks 
drive  out  water  and  carbon  dioxide,  and  to  burn  small  to  dry,  the  time  usually  necessary  being  two  days.  The 

ipuuitities  of  carbonaceous  matter.  The  furnace  origin-  final  drying  was  performed  on  liot  plates.  After  drying 
ally  used  for  tjiis  purpose  was  an  old  copper-refining  for  24  hours  on  the  hot  plates  the  brick  was  ready  for 
furnace;  but.  subsequently,  a  small  kiln    (Fig.  2)    was  stacking  or  loading  into  the  kiln. 

erecUHl  for  this  purpose.     This  was  less  expensive  to  Setting  of  Brick  in  Kiln.     The  most  satisfactory 
operate  and  had  a  greater  capacity.    The  calcined  clay,  j^^^j^^j  ̂ ^,^^-^^^  ̂ .^^  ̂ ^^^^,^^  ̂ jj^^.  ̂ ^^^.  ̂ ^.-^j^  ̂ ^  ̂^^^^^.^_ 
or  'grog',  was  ground  in  a  Chilean  mill,  5%  raw  clay  ̂ ^^^  systems,  was  as  follows:  The  hearth  of  the  kiln  was being  added  as  a  bond  vnth  the  necessary  water  to  make  ̂ ^^^  leveled  with  cruslied  silica,  the  brick  being  then  set 
a  stiff  paste,  which  was  allowed  to  stand  for  24  hours,  so  -^^  ̂   ̂^^-^^  ̂ j  ̂q^^^^.^  pj^^.^   ̂ ^.^^-^^  ̂ ^^^  ̂ ,^^jl^  ̂ p  ̂ ^  g^^. 
as  U>  temper  it  before  being  made  into  brick  of  any  de-  ̂ j^^  ̂j^^.^^  ̂ ^^  ̂ ^„^  ̂ ^^  ̂ ^^^^^^^  ̂ ^  ̂ ^^  another;  the  next 
sireu  shape.  laver  was  set  at  right  angles  to  the  previous  one,  and  so 

No.  2  fire-brick  was  produced  from  a  white  clay,  which  ̂ ^^  ̂ ^^^-j  ̂ j^^  ̂ .^^,  ̂^.^^  ,^^^^j  ̂ „  ̂j^^  required  height,  a  space 
was  a  product  of  decomposed  rock,  found  locally  but  ̂ ^  a  jn.  being  left  between  bricks  and  1  in.  between  piers, 
fairly  refractorj';  it  was  difficult  to  handle,  as  the  fra-  q^^  ̂ ^^^^^  ̂ ^^^  1^^,:,^^  i,^  ̂1^^  ̂ ^p  ̂j  ̂j^^  ̂ ^^^  ̂   ̂   ̂,^ gility  of  the  green  brick  accounted  for  a  large  number  facilitate  setting  and  to  minimize  breakages. 
of  failures,  both  in  drying  and  burning.     This  clay  did  Burning  Fire-Brick.    The  kiln  used  for  this  purpose 
not  require  calcining  and  was  therefore  inexpensive  to  ̂ ^.^^  ̂ ^^.^^^.  -^  eonstruction  to  that  illustrated  in  Fig.  1. 
make  into  brick,  but  could  only  be  used  in  light  strue-  ̂ he  first  operation  of  burning  was  tlie  removal  of  hygi-o- 
tures,    as    failure    occurred    under    large    compression  seopic  water,  this  period  varying  with  the  different  clays 

used,  but  li  davs  was  sufficient  u.suallv.     During  this 
No.  3  fire-brick  was  manufactured  from  a  mixture  of  ̂ ^^^^  ̂ j^^  temperature  was  kept  at  about  300° C.  with  an 

85%  white  clay  and  15%  uncaleined  fire-clay.    The  mix-  ̂ ^^^^^  „f  ̂ -^      ̂ o  determine  when  the  brick  was  thor- 
ture  was  first  sUmed  in  the  Chilean  mill  with  the  neces-  ^^^^j,,^.  ̂ ^.j^^    ̂   ̂^,^    j^^^,  ̂ .^^  ̂ ^^^  j^^^^^.^^^  ̂ j^j.^^^^  ̂ ^ 
sary  water,  tempered  for  12  hours,  and  then  formed  into  i„spe;tion-liole  in   the  roof  of  the  kiln;  if  water  was 
bri.-k  in  the  wire-cut  machine.    This  brick  was  of  excel-  p^.^^^^^^  -^  deposited  on  the  rod. lent  quality,  being  refractory  and  meciianically  strong.  j^  ̂ ,,^  ̂ ^^^^^^    ̂ ^.j,j^,^  immediately  follows  the  abov. 
and  altogether  superior  t«  No.  1  and  2.    It  was  used  for  ̂ ^^^„,.  ̂ ^^  ̂ ^^^.^j,^,  ̂ ^^^^^^  ̂ 1^^.  oxidation  period,  the  water 
boilcr-settings,  furnaee-flues.  and  fire-boxes,  and  would  „f  combination  is  expelled  and  the  lower  oxides  of  iron 
stand  a  temperature  under  load  of  1200°C.     The  ap-  ̂ ,,g  ̂ ^.^..^^,^^  f^^^,^^^^  ̂ ,,^  ̂ j^^  shrinkage  of  the  brick  takes pended  analyses  represent  typical  specimens  of  the  two  j^^^  ̂   temperature  of  SOO^C.  being  the  maximum  neces- 

„,    .  sarv.     A  period  of  vitrification  now  follows,  when  the 
Clay  (rom  under  "                 '^                                                  .i-                      i         •                c ■  oai  measure.    White  clay,  basic  oxldcs  Combine  with  the  Silica  and  alumina  to  rorm 

ontanic  matirr  and  w.ni.  r                                 .  ii°68             3.51  a  slag  Or  cliuker,  wliich  biuds  the  particles  together,  form- 

Aiumt.,^  ■ '  ■                                                 :  33:04           29.31  ̂ °^  ̂   strong  and  compact  brick  that  gives  a  metallic;' 
J^T^''  "'^'^        0.58             1.93  ring  when  struck.     The  firing  of  the  kiln  at  this  stage Caldum  oxide          trace  1 56 

was  controlled,  so  that  only  a  small  amount  of  excess  air 
The  mnn.if.neture  of  No.  1  and  2  fire-brick  was  aban-  ̂ as  admitted,  the  temperature  maintained  being  about 

doned,  owing  to  tlie  superior  quality  of  No.  3  brick.    The  1250°C. ;  every  precaution  is  taken  when  stoking  to  keep 
cost  of^ production  varied  with  the  number  made  and  was  this  temperature  unifonn.    The  progress  of  the  burning- 
.'{0  to  50  dollars  per  thousand.  operation  was  a.seertained  by  measuring  the  amount  of 

P'ire-Clay  F-"  ̂ ToLDiNG.    The  calcined  clay,  with  5%  shrinkage  that  had  taken  place  in  the  brick,  but  pyrom- 
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eter  readings  at  regular  intervals  are  recommended,  or, 

failing  this,  the  use  of  Seger  cones. 

At  the  above-mentioned  temperature,  about  three  days 
sufficed  for  our  particular  kintl  of  clay;  but  the  time 

varies  considerably,  and  can  be  ascertained  only  by  tests 

on  different  clays.  On  the  completion  of  burning,  the 

ash-pits  and  fire-boxes  were  bricked  up  and  the  kiln 
allowed  to  cool  slowly  by  radiation  only.  Forced  cooling 

tends  to  develop  cracks  which  might  be  small  but  will 

cause  failure  when  the  bricks  are  put  to  use. 

The  kiln  was  not  opened  until  it  was  possible  to  lift  a 

brick  with  the  naked  hand,  the  time  for  cooling  varying 

S'/i/n  Gan/'sfer-bn'cfi  -j 

Six  fire-boxes,  each  4'lOii.''x I'S'ivide 
■Seven  flues,  each  6  ~x  6'square 

Position  of 

/nspec  tion  -hole 

.        ̂ 11  bin^iings  made 

f   diam.  I    from  2!^xJ/t'sfrap-/ron 

Fig.   1.      KILN  FOR  BURNING  COMMON  BRICK  OR  FIRE-BRICK. 

CAPACITY,  15,000  OF  lOi  BY  5^  BY  2f  INCHES 

with  the  temperature  of  the  air  surrounding  the  kiln, 

but  never  less  than  three  days,  even  in  the  coldest 
weather. 

With  a  lo\p-grade  fuel,  about  1.3  lb.  coal  was  con- 

sumed per  brick  burnt  or  15%  of  fuel  to  brick  by  weight. 
The  following  analysis  typifies  the  fuel  used: 

% 
Water        2.3 
Volatile  matter       21.8 
Fixed  carbon       58.1 
Ash      17.8 

JIanufacture  of  Silica-Brick.  The  quartz  for  the 

manufacture  of  this  type  of  brick  was  obtained  from 

numerous  barren  milky-white  quartz  veins  that  abounded 

in  the  immediate  vicinity  of  the  works.  A  typical  an- 
alysis showed : 

% 
Silica          09.40 
Alumina           0.2.5 
Ferric   oxide           0.15 

A  set  contract-price  was  paid  for  th(,'  quartz,  which 

was  delivered  to  the  brick-works  by  tlie  contractor.  The 

silica-mill  consisted  of  duplicated  units  of  the  following 
S/teef-jfeel  lined y^' otot/e  terol 

l'6'  - 

Stee/  liner  for  mould 

-  /■  r/z' 

Cosf-ircn  p/unger 

-iij£= 

^ Fig.  4.     brick-mold 

(foot-operated) 

a 

C-l  plunger  IS ploned  on four  sides  and  top 

Collar  shrunk  c 

"tr 

stack  is  supported  on  ongleiron  frame 
ivhich  is  carried  on  side- wail  of  kiln. 

Fig.  3.     kiln  for  silica  brick,     capacity,  4500  bricks 

OF  10^  BY  5}  by  2 1  inches 

dimensions:  8  by  8-in.  rock-lireaker.  12  by  12-iu.  high- 

speed rolls,  and  a  6-ft.  Chilean  mill.  The  crusher  reduced 

all  material  to  minus  2  in.,  which  passed  to  rolls  set  to 
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i  Ml.;  from  till-  nills  llif  <|iiiiriz  was  led  by  hand  to 

the  i'biliMii  mill,  wlii.-h  grmind  to  iiiiiius  i  iu.,  a  bin  of 
30-ton  rajiaiity  being  used  lor  storing  the  finished 

l>r<>ilni't. 
The  Hietho»l  adopted  for  making  tlie  siliea-Iime  mix- 

lure  for  briek-niaking  was  as  follows:  freshly  burnt  lime 

was  thrown  into  a  barrel  containing:  water  and  thor- 

oui^ldy  mixed  until  all  the  lime  was  slaked  and  iu  sus- 

pension. A  hydromf'ter  reading  was  now  taken;  and  if 
the  nii.\turc  was  not  up  to  pre-determined  strength,  more 
lime  or  water  was  added ;  by  this  means  it  was  possible 

to  fontrol  the  lime  eontent  of  the  brick — a  most  impor- 

tant point  in  the  manufacture  of  this  type  of  brick.  To 

prepare  the  silica-iime  mixture,  a  measured  quantity  of 
frronnd  quartz  was  thrown  into  the  Chilean  mill  and  the 
lime-water  mixture  was  added  slowly  until  .just  sufficient 
moisture  existed  to  bind  the  ma.ss. 

The  following  test  was  used  by  the  workmen  to  deter- 
mine whether  the  consistence  was  correct:  a  handful 

of  the  mixture  was  .squeezed,  and  if  after  the  pressure  of 

the  hand  liad  been  released  the  palm  was  almost  dry  and 

the  sismple  retained  its  shape  and  did  not  crumble  at  the 

edges  the  proportion  was  correct;  if  too  much  moisture 

existed  the  comiition  was  corrected  by  adding  more 

quartz  and  re-grinding.  Excellent  results  are  obtained 
by  tliis  method  and  the  lime  content  of  brick  (2%  CaO) 

never  varied  more  than  0.1%.  Freshly-burnt  lime  only 
was  used,  the  small  quantity  required  being  made  each 

day  by  throwing  limestone  into  the  boiler  fire-box;  this 
was  recovered  from  the  spent  ashes  after  they  had  been 

di.seharged  from  the  ash-pit. 
A  mold  similar  to  that  illustrated  in  Fig.  4  was  used 

for  fonning  the  silica-brick;  the  mixture  was  tamped 
into  the  mold  with  a  wooden  mallet,  then  struck-off  level 

and  a  J-in.  steel  jilate  (the  exact  shape  of  the  mold)  was 

j)laced  on  the  top  of  the  brick  and  well  hammered  to 

force  the  coarse  and  dry  material  into  the  comers  of  the 

mold.  Tliis  ensured  sharp  corners  and  a  compact  struc- 
ture. The  brick  was  now  ejected  from  the  mold  by  the 

foot-operated  i)lunger,  and  placed  on  an  iron  pallet  that 
was  raised  about  1  in.  by  four  small  legs,  which  made 
them  convenient  to  handle.  The  brick  was  then  trans- 

ferred to  the  hot  plate,  and  after  eight  hours  drying  was 

stacked  or  set  in  the  kiln.  Silica  bricks  in  the  green  state 

are  extremely  fragile,  ami  great  care  was  exercised  when 

loading  the  kiln  ;  all  the  usual  methods  of  setting  were 

tried,  and  the  following  was  ultimati'ly  adopted:  Each 

bri<-k  was  set  on  its  end  in  a  series  of  rings  that  started 
from  the  kiln  wall  and  worked  toward  the  centre.  About 

i  in.  was  left  l>etween  bricks,  and  3  in.  between  rings. 

When  the  brick  had  been  set  to  such  a  height  that  it  was 

difficult  for  the  men  to  load  conveniently,  a  piece  of  felt 

waa  placed  on  the  top  of  the  brick  to  prevent  it  being 

damaijed.  Tlic  top  courses  of  brick  wore  usually  set  with 

odd  and  difficult  shai)es,  so  as  to  make  loading  simpler 

and  to  minimize  breakages.  "When  the  kiln  was  fully 
set,  the  chnrgint'-doors  were  closed  with  a  double  course 

of  brick,  and  Miiall  fires  were  lighted  in  the  fire-bo.Kcs. 

These  were  kept  burning  slowly  for  about  two  days,  or 

until  all  the  moisture  had  been  driven  of.    The  tempera- 

ture was  thou  raised  to  750'C.  and  luaintaint'd  thus  for 
24  hours,  care  being  taken  tiiat  no  extra  air  was  admitted 

to  the  kiln.  The  temperature  was  now  raised  to  1400°C. 
and  held  at  this  point  for  five  days.  During  this  jjcriod 

the  brick  was  very  sensitive  to  the  ingress  of  cohl  air, 

and  eveiy  precaution  was  taken  to  prevent  this  hap- 

pening. 
When  tlie  fire-boxes  required  cbaniug,  only  one  was 

done  at  a  time.  Until  the  temperature  reached  was  the 

same  as  that  of  the  rest  of  the  kiln,  the  others  were  not 

touched.  During  the  heavy-firing  stage  the  slieet-iron 

doors  of  the  fire-boxes  were  dispensed  with,  and  slack  coal 
was  used  for  closing  the  aperture.  A  space  of  only  i  in. 

was  allowed  between  tlie  top  of  the  slack  coal  and  the 

top  of  the  fire-box  casting;  this  opening  was  necessary 

to  supply  the  requisite  amount  of  air  for  complete  com- 
bustion. If  any  doul)t  existed  as  to  the  condition  of  the 

brick  after  five  days'  heavy  firing,  a  sample  brick  was 
taken  from  the  kiln  and,  after  cooling  slowly,  it  was 

measured  for  exi)ansion,  and  the  condition  of  the  quartz 

grains  noted.  After  a  little  experience  it  was  possible 

to  judge  if  the  kiln  was  rcad.y  for  luting,  but  the  above 

tests  would  be  uuneccssarj'  if  pyrometer  readings  were 
taken  at  regular  intervals  and  the  correct  temperature 
maintained. 

When  the  burn  was  completed,  all  the  fii-e-boxes  an:l 
ash-pits  were  bricked  up  and  the  top  of  the  stack  was 
covered  with  an  iron  plate,  after  three  days  this  plate 

was  removed,  and  in  another  two  da.ys  the  brick  was 

removed  from  the  fire-box  and  ash-pit  openings.  The 

unloading  of  the  brick  was  started  24  hours  after  this  last 

period.  If  due  care  was  exercised  during  the  'burn'  the 
total  failures  were  nnder  5%  ;  but  with  careless  handling 

2.5%  might  be  badly  cracked  and  useless.  Damaged 

brick  can  be  re-ground,  but  this  material  should  l>c  used 

sparingly,  as  it  tends  to  raise  the  amount  of  lime  in  the 

finished  brick.  About  5%  of  old  brickbats  were  added 

to  fresh  material  without  impairing  the  quality  of  the 

finished  article  to  an  appreciable  extent. 

The  average  expansion  of  silica-brick  from  the  green 

to  the  finished  state,  was  allowed  for  in  all  molds.  Wliile 

unloading  the  kiln  the  brick  was  sorted  into  at  least  two 

grades,  as  it  was  found  that  quality  varied  considerably : 

and  only  the  best  could  be  used  in  the  construction  of 

such  equipment  as  reverberatory-furnace  ai'ches. 
From  35  to  40%  of  coal  to  weiglit  of  brick  burnt  was 

consumed  in  the  manufacture  of  the  silica-brick.  The 

tot-al  cost  of  production  was  from  $60  to  .$80  per  thou- 
sand, whereas  the  imported  variety  cost  over  $240  per 

thousand  and  in  no  way  superior  to  those  produced 

locall,\'. 
The  following  analysis  is  typical  of  our  silica-brick: 

Silica       07.12 
Lime         3  05 
Alumin.i         '^■•'^ 
Iron    oxide         0.37 

G.\xister-Brick.  Small  quantities  of  this  type  of 

brick  were  manufactured  for  the  linings  of  fire-boxes, 

and  were  found  much  superior  to  lire-brick,  as  they  with- 
stood greater  temperatures  and  were  not  readily  .slagged 
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liv  the  ash.  Quartz,  similar  to  that  used  in  the  niaim- 

t'iiL'turi'  of  silica-l)riek,  was  the  diief  constituent;  hut.  in 
tiie  place  of  lime  as  hond.  raw  tire-clay  was  used  in  the 

])roportion  of  5  to  95  of  silica.  The  raw  fire-clay  was 

mixed  with  water  to  the  eonsisten<-e  of  a  thin  cream  and 

added  to  the  silica  during  the  final  grinding  and  mi.xing. 

Molding  and  burning  operations  with  this  type  of  brick 

were  identical  with  those  of  tlie  .silica-brick,  but  changes 

of  temperature  did  not  att'ect  tliem  so  adversely,  and  for 
this  reason  they  were  placed  in  the  lower  courses  of  the 

kiln  when  silica-  and  ganister-brick  were  being  l)urnt 
together. 

Ganister-brick  does  not  expand  to  any  great  extent  un- 

der heat :  when  used  in  boiler-settings  and  other  small 

tire-box  construction,  it  was  not  necessary  to  provide  for 
expansion  if  the  brick  was  laid  in  a  thin  slurry  of  raw 

fire-clay.  A  tyjiical  analysis  of  the  ganister-brick  made 
at  our  works  is  as  follows: 

/o 

Silioa        9."i.8 
.\himina       4. .5 
Iron    oxide       1.3 
Lime       0.1 

The  cost  of  producing  ganister-brick  was  from  !|^70  to 
.$75  per  thousand. 

Stream  tin  has  been  found  in  the  gravels  of  Taylor 

creek.  Squaw  creek,  and  Hardcastle  creek;  and  cassiter- 

ite,  Anth  specular  hematite,  occurs  in  veinlets  in  soft 

altered  rhyolite  at  several  localities  in  the  Taylor  Creek 

district  of  New  Mexico,  states  J.  M.  Hill,  in  a  bulletin  of 

tlie  U.  S.  Greologieal  Survey.  The  basalt  and  the  tuff, 

sandstone,  and  conglomerate  that  overlie  the  rhyolite  are 

.  barren  of  mineral  deposits.  The  discovery  of  stream  tin 

in  til  is  district  was  made  by  J.  N.  Welch,  who  had  been 
prospecting  for  gold  along  Taylor  creek.  Late  in  1918 

he  took  some  of  the  heavy  black  sands  he  had  collected 

to  Chloride,  where  he  wintered.  Some  of  this  material 

was  sent  to  Denver  for  assay,  and  the  returns  showed  no 

gold  but  30%  of  tin.  In  1919  he  made  locations  near  the 

caves  on  Taylor  creek.  Moliter  &  Crumley  also  located 
ground  in  this  vicinity  early  in  1919.  These  claims,  to- 

gether with  Welch's  ground  and  several  locations  in  the 
upper  part  of  Taylor  creek,  near  the  Inman  ranch,  were 
taken  over  by  the  New  Mexico  Tin  &  Metals  Co.,  of  New 

York,  during  the  summer  of  1919.  F.  P.  Davis  and  A. 

D.  McDonald,  who  had  been  prospecting  for  tin  during 

the  early  part  of  1919,  located  placer  ground  in  Taylor 

creek  below  Whitetail  canyon  and  on  Squaw  creek,  where 

a  .small  area  of  rhyolite  containing  tin  veinlets  was  also 

located.  These  men  in  1920  found  and  located  the  placer 
and  lode  claims  on  Hardcastle  creek,  in  the  north-eastern 

part  of  the  district.  Prior  to  August  1920  the  pros- 
pectors had  not  extended  their  operations  north-west  of 

Corduroy  canyon.  In  fact,  no  development  work  had 

been  done  except  at  Cave  City,  near  the  mouth  of  Ta.vlor 

creek,  on  Squaw  creek,  at  the  then  newly  discovered  lo- 

cality on  Hardcastle  creek,  and  near  the  McCarty  ranch. 
The  gravels  of  Squaw  creek  had  been  tested  in  a  rather 

systematic  manner,  and  desultory  tests  of  the  gravels  in 

other  streams  had  shown  the  presence  of  tin.  The  testing 

of  the  gravels  of  Taylor  creek  in  the  vicinity  of  Cave 

City  had  reached  only  to  water-level,  as  there  is  a  con- 
sideralile  flow  of  water  along  this  valley.  Nowhere  was 

sufficient  work  done  to  prove  that  the  deposits  could  be 

profitably  worked.  The  developments  were  confined  to 

the  more  conspicuous  deposits  but  give  a  fair  idea  of  the 
general  characteristics  of  the  deposits. 

The  Chino  Copper  Co.,  with  its  large  developed  oi'c- 
reserves  of  copper  ore  at  Santa  Rita  and  large  milling 

plant  at  Hurley,  New  Mexico,  produced  8,913,405  lb.  cop- 
per during  the  first  quarter  of  1921,  st^ates  a  U.  S.  Geo- 

logical Survey  bulletin  ;  but,  as  there  was  no  improvement 

in  the  copper  market  during  the  quarter,  the  mines  and 
mill  of  the  company  were  closed  on  March  31,  1921. 

Later  shipments  brought  this  company's  production  for 
the  year  up  to  9,137,282  lb.  copper  as  compared  with 
46.088,609  lb.  in  1920.  The  Burro  Mountain  branch  of 

the  Phelps  Dodge  Co.,  with  its  copper  properties,  mill, 
and  townsite  at  Tyrone,  was  idle  in  1919  but  active  from 

August  1920  to  March  31,  1921,  when  it  ceased  opera- 
tions. The  Pittman  Act,  fixing  the  price  of  silver  at 

nearly  %\  per  ounce  for  silver  in  domestic  ores,  allowed 

the  Mogollon  Mines  Co.,  at  Mogollon,  to  continue  opera- 

tions during  1921.  The  Aztec  gold  mine  at  Baldy.  for 

several  years  a  heavy  shipper  of  gold  bullion,  did  not 

contribute  to  the  output  of  gold  during  the  year  but 

continued  development  work.  Placer  mining  was  re- 

sumed on  Willow  Creek,  Elizabethtown.  The  gold  and 

silver  mines  of  Lake  Valley  and  other  Sierra  County 

districts  continued  to  make  occasional  shipments.  Much 
silver  ore  was  shipped  from  the  old  Chloride  Plat  district 

near  Silver  City.  The  shipments  of  copper-bearing  sili- 

cious  gold  and  silver  ore  from  Lordsburg  were  small  in 

comparison  with  the  heavy  shipments  from  that  district 

in  1920.  Development  work,  however,  was  eontimied  at 

Lordsburg.  and  one  silver  mine  was  re-opened.  Ship- 
ments of  gold  and  silver  ores  were  made  from  Gold  Hill, 

north  of  Lordsburg.  The  zinc  mines  at  Hanover  con- 

tinued development  work  but  shipped  no  ore.  The  zinc 

and  lead  mines  at  Kelly  were  closed  early  in  1921  after 

making  only  a  few  small  shipments.  The  Grubnau 

Chemical  Co.'s  zinc-oxide  plant  at  Waldo  was  operated 
part  of  the  year  on  ores  from  Mexico. 

Describing  the  microscopic  forms  of  iron  ru.st.  A. 

Ackermann,  writing  in  the  'Kolloid-Zeits. '.  states  that 
the  forms  exhibited  by  rast  depend  in  the  first  place  on 

the  formation  of  ferric  hydroxide.  This  colloidal  sub- 

stance a.ssumes  forms  and  passes  through  formation  proc- 

es.ses  that  are  similar  to  the  forms  and  processes  that 

occur  in  organic  nature.  Non-rigid  threads  are  formed 
which  grow  like  organic  fibres  and  which  move  and 

change  their  form  when  subjected  to  change  in  the  ex- 
ternal conditions.  Under  certain  conditions  cell  forma- 

tion is  exhibited,  which,  externall.v  at  lea.st,  is  similar  to 

organic  cell  formation.  Drops  of  a  solution  of  ferric 

hydroxide  possess  properties  that  are  otherwise  only 

found  in  organic  cells.  They  exhibit  a  solid  or  semi- 

solid enclosing  semi-permeable  membrane  or  cell  wall,  an 
adhering  colloidal   layer,   and   a   nucleus. 
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Conscr\alioii   of   Compressed  Air 
By  I.  P.  Cotter 

•The  purebaser  of  an  air-eompressor  usually  selects  a 
umi-liiiie  of  the  highest  possible  eflficiciuy,  and  one  most 

suituhle  for  his  puri>ose.  He  exercises  gi-eat  care  in  its 
iustallutiou,  and  he  subjects  it  to  tests,  in  order  to  satisfy 
liinist'lf  of  its  efficiency  in  operation;  but  it  is  regrettable 

that  the  same  care  is  not  carried  into  the  mines,  particu- 

larly ill  the  arnuigement  and  upkeep  of  pipe-lines. 
One  major  cause  of  loss  of  efficiency  in  the  mine  is  air 

leaks — a  loss  commonly  equivalent  to  a  third  of  the  ca- 
pacity of  the  compressor.  As  a  general  rule,  no  attention 

is  paid  to  small  leaks,  which  are  costly  and  materially 
lower  the  efficiency  of  the  plant.  For  example,  a  very 

-small  hole  in  a  pipe-line — a  perforation  no  lai-gcr  than 
line  made  by  a  common  pin — will  cost  $60  per  year ;  in 
other  words  it  would  represent  a  loss  of  5  cu.  ft.  of  air  per 
minute.  Doubtless  if  a  careful  survey  of  the  mine  were 

made,  many  of  these  small  leaks  would  be  detected ;  many 
joints  from  which  air  was  escaping  (that  the  average 
official  would  not  consider  leaks),  would  be  noted;  meiny 
valves  leaking  air  around  the  spindle,  and  many  pumps, 

fiial  cutti-rs,  donkey-engines,  and  other  machines  leaking 
air  past  the  piston  rod  at  each  stroke  of  the  machine, 
would  be  found. 

iJut  leaks  are  not  the  main  cause  of  the  loss  of  effi- 
ciency. The  largest  losses  are  the  result  of  lack  of  proper 

i-iigini-rriiig  in  laying-out  underground  pipe-lines,  which 
a-s  a  rule,  are  not  of  sufficient  capacity  to  transmit  com- 

pressed air  to  the  various  working  places  without  a  large 
less.  At  mines  equipped  with  a  compressor  plant  of  5000 

ft.  to  6000  ft.  capacity,  an  8-in.  main  air-line  is  usually 

installed.  Pipe  of  this  size  is  too  small,  and  wiU  not  carrj- 
the  amount  of  air  mentioned  any  distance  efficiently,  be- 

cause there  will  be  a  loss  of  2.46  lb.  for  each  1000  ft.  If 

the  pipe-line  is  5000  ft.  long  (a  common  length  in  our 
mines),  then-  will  tie  a  total  loss  of  12.30  lb.  If  this  par- 

ticular pipe-line  was  12  in.  instead  of  8  in.  the  friction 
less  would  be  reduced  to  0.30  lb.  per  1000. 

The  main  lines  are  not  the  worst.  It  is  in  the  braiicli 

lines  that  the  greatest  loss  occurs.  It  is  not  uncommon  in 
a  mine  to  find  a  headway,  requiring  from  1000  to  1200 

cu.  ft.  of  air,  piped  with  a  2-in.  air-line.  The  loss  in  such 

a  case  is  gri-at — much  over  50%.  A  headway  or  section 
requiring  that  amount  of  air  should  have  a  pipe-line  at 
lea-st  4  in.  diameter,  and.  for  good  efficiency,  it  would  be 

lK'lt<'r  if  it  were  5  in.  diameter.  As  much  care  should  be 

given  to  the  lay-out  and  installation  of  underground 

[•'  "  -  ;is  is  given  to  the  installation  of  the  compressor. 
I'  If  to  design  an  underground  pipe  system  that 
will  give  a  uniform  velocity  through  the  main-line  and 
brnmlK  ~.  The  result  of  such  an  installation  would  be  a 

eht'apiT  output,  and  contented  officials  and  miners.  A 
miner  cannot  possibly  produce  a  ma.\imum  output  when 
iippnitiiitr  M  If nhine  where  pressure  is  reduced. 

The  pns.  h  ■•  of  water  in  compres.sed  air  is  undesirable 

'Discassed  at  a  meeting  of  the  Mining  Society  of  Nova 
Srotia.  at  Halifax 

and  should  be  avoided  ;  it  tends  to  cause  freezing,  and  re- 
duces tlie  effect  of  the  lubricating  oil.  There  is,  of  course. 

no  such  thing  as  a  perfectly  dry  atmosphere.  Moisture 
is  always  present;  it  remains  in  the  air  as  an  invisible 
vapor  until  the  point  of  saturation,  or  100%  humidity,  is 

reached.  This,  the  dew-point,  is  alwaj's  reached  in  the 
compression  and  transmission  of  air  at  the  ordinary 

working  pressures,  say  6  atmospheres  or  75  lb.  gauge; 
and,  immediately  the  point  of  saturation  is  passed,  the 
excess  of  moisture  eondenses  into  aetual  visible  particles 

of  water,  but  still  mixed  with  the  air,  the  super-saturated 
air  then  appearing  as  a  fog  or  mist. 

The  saturation  point  of  air  varies  constantly,  and  is 

determined  by  its  pressure  and  its  temperature,  espe- 
cially the  latter.  At  a  fixed  temperature,  any  given 

volume  of  air  is  saturated  when  it  cont.!iins  a  certain 

definite  quantity  of  water  vapor.  If  the  absolute  pres- 
sure of  a  certain  quantity  of  air  is,  say,  doubled,  by  which 

the  volume  is  reduced  one-half,  the  moisture-holding  ca- 
pacity is  reduced  in  the  same  proportion.  Thus,  if  the 

humidity  of  the  free  air  is  50%,  this  becomes  100%  when 
the  air  is  compressed  to  2  atmospheres,  or  15  lb,  gauge. 

Similarl}',  if  it  is  compressed  to  6  atmospheres,  90  lb, 
absolute,  or  75  lb,  gauge  (a  common  working-pressure), 
the  humidity  becomes  300%;  in  other  words,  two-thirds 
of  the  moisture  will  separate  as  water,  and  only  one-third 
will  be  carried  as  vapor. 

These  figures  are  based  on  the  assumption  that  the 
temperature  of  the  air  remains  constant,  but  that  is  far 

from  being  the  ease.  As  air  is  compressed,  its  temper- 

ature rises  rapidly,  and  with  each  rise  of  about  20°  its, 
capacity  for  holding  moisture  is  doubled.  Starting  with 

free  air  at  60°F,,  and  compressing  it  to  75  lb.  gauge,  its 

temperature  at  delivery  will  be  above  300°,  no  matter 
how  perfectly  the  cylinder  may  be  cooled.  In  conse- 

quence of  this  rise  in  temperature,  the  capacity  of  the 
air  for  holding  moisture  will  have  been  increased  to  such 
an  extent  that  when  it  leaves  the  cylinder  the  relative 
humidity  will  be  low,  although  the  air  still  carries  all  the 
moisture  with  wliich  it  started. 

It  is  to  be  borne  in  mind  that  the  conditions  under 

which  compressed  air  will  have  the  lowest  capacity  for 
holding  moisture  are  high  pressure  and  low  temperature. 
As  the  air  leaves  the  compressor,  and  before  it  begins  to 
be  used,  it  is,  of  course,  at  its  highest  pressure.  In  its 
flow  through  the  pipes,  the  temperature  is  reduced,  so 
that  when  it  arrives  at  the  point  where  work  is  to  be  done 
it  should  be  at  a  low  temperature  and  with  a  minimum  of 
moisture,  if  means  have  been  provided  for  getting  rid  of 
the  moisture  as  it  condenses. 

By  passing  the  air  through  an  after-cooler,  and  reduc- 
ing its  temperature  to  approximately  its  initial  pre-com- 

pression  temperature,  it  is  clear  that  a  large  percentage 
of  the  moisture  will  be  condensed  and  removed  before  it 

can  enter  the  pipe-line,  due  to  the  fact  that,  as  shown 

above,  the  comjires-si'd  air  has  less  capacity  than  the 
original  air  for  holding  moisture,  ]\Ioisture  that  con- 

denses and  collects  in  air  pipe-lines  causes  water-hammer, 
tends  to  make  joints  leaky,  and  causes  loss  of  power. 
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Cyaniclation  of  Flotation  Concentrate 
Bv  Paul  T.  Bruhl 

Introduction.  The  fall  in  the  market  price  of  silver 
made  it  of  added  interest  to  the  Sabana  Grande-Hon- 

duras Mining  Co.  to  determine  whether  the  flotation  con- 
centrate produced  in  the  mill  and  formerly  shipped  to 

the  United  States  could  be  treated  more  profitably  on  the 
gpot.  As  local  smelting  was  out  of  the  question,  and  as 
efforts  to  make  the  concentrate  of  higher  grade  were  not 
successful  from  the  economic  viewpoint,  it  was  clear  that 

cyanidation  offered  the  most  promising  field.  The  prob- 
lem to  be  solved  was  this;  60  tons  of  flotation  concen- 

trate is  produced  monthly  and  shipped  at  a  cost  of  $70 
per  ton,  including  freight  and  treatment  charges,  to  the 
smelter,  which  pays  for  95%,  of  the  silver  and  for  all  of 
the  gold.  Can  bullion  be  produced  locally  more  cheaply. 
and  will  the  saving  cover  the  expense  for  additional 
equipment,  power,  and  labor  in  a  short  period  of  time  ? 
An  incomplete  analysis  of  the  concentrate  shows : 

Ag-      409.10  oz  Bi        0.02% 
Au            1.67   ••  S       28  10   ■• 
Zn           3.S0%  Pb        3.10   " 
Sb           0.16   "  As       0.50   " 
Mn             0.85    "  Fe       22.80    " 
Cu            0.68  "  Insoluble       34.80  " 

The  important  minerals  present  are  stephanite,  pyrite, 
marcasite,  mispickle,  galena,  and  zinc-blend — a  conglom- 

eration that  is  not  ideal  for  cyanidation.  The  results  of 

the  experiments  cannot  be  tabulated  concisely,  for  the 
work  was  done  as  opportunity  offered,  and  only  such  in- 

formation was  sought  as  seemed  necessary  for  the  eluci- 
dation of  some  point  of  immediate  interest.  Therefore, 

the  record  is  not  a  complete  one,  but,  nevertheless,  it 
illustrates  the  successive  steps  taken  in  the  endeavor  to 
find  the  right  track;  it  is  hoped  that  the  results  may 
prove  of  assistance  to  other  experimenters  in  the  same 
field. 

Freshly  prepared  sodium  cyanide  solution  was  used 
in  each  test,  the  crystals  being  dissolved  in  lime-water, 
and  the  cyaniding  being  done  in  revolving  bottles  to 
which  air  had  free  access.  The  percentage  of  cyanide 
is  given  in  terms  of  free  pota.ssium  cyanide.  The  tailing 
samples  were  washed  thoroughly  with  water  before  assay, 
and  are  therefore  lower  in  precious  metal  than  they 
would  be  in  actual  practice.  All  assays  were  made  in 
triplicate,  and  the  only  correction  applied  was  that  for 

cupellation  loss.  I  am  glad  to  acknowledge  the  co-opera- 
tion of  H.  J.  Mainell  in  the  major  portion  of  the  work. 

Experiment  1 — Cyanidation  of  Raw  Concentrate 

Tailing  Extraction 

Ag-  Au         Ag        Au 
Aglta-  Heading 
lion  Dilu-  Ag       Au 

hi*.  tion  oz.        oz.         oz.          oz.         %          %               Remarlis 

"2  6:1  408.0      1.73     298.5     0.30     26.8      82.6     Unwashed    heading 
73  6:1  408.0      1.72      393.0      0.30     28.3      82.6     Washed   heading 

Before  test 
KCN  CaO 
%  % 
0.88  0.08 
0.88  0.08 

Consumption  per  ton 
of  concentrate 
KCN  CaO 
lb.  lb. 
26.7  3.0 
25.8  2.75 

Remarks 
Added  1  gm.  33%  CaO 

to  heading 

Unwashed    heading 
Washed  heading 

As  the  extraction  obtained  by  cyaniding  the  raw  con- 
centrate was  so  poor  it  was  decided  to  roa.st  it  prior  to 

cyanidation.  No  pyrometer  was  available,  and  the  tem- 
peratures at  which  roasting  was  conducted  are  expressed. 

consequently,  in  relative  terms.  The  muffle-furnace  was 
in  a  room  that  was  darkened  during  the  experiments. 
Experiment  3 — To  Determine  Whether  Hot  or  Cold  Water  is  Necetiaarr  for 

the  Preliminary  Wa«h  of  Rousted  Concentrate 
Loss  of  weight         Silver 

Agitation  in  wash  in  solution 
min.  Dilution  %  gm.  Remarlcs 
30  4:1  7.4  0.088  Cold  wash 
30  4:1  7.3  0.088  Hot  wash 

The  silver  in  solution  is  derived  from  the  soluble  sul- 

phate of  silver  formed  in  the  ore  when  it  is  partly  roasted 

at  a  bright-red  heat.  A  hot  wash  is  obviously  of  no 
benefit. 

Experiment  3 — Roasting  for  One  Hour  at  a  Bright-Ked  Heat  Prior  to 
Cyanidation.     The  Charge  Was  Rabbled  Daring  the  Roaat 

■   Sulphur   .             . — Assay  value — .  Loss  of  weight 
At  start     After  30  min.     After  1  hr.            Ag                     Au  during  roasting 
ABC 

%                      %                        %                         oz.                oz,  % 
23.57                6.34                     1.39               A  408.0          -  1.73    
                    ...                       ...                C  488.0            1.89  C  17.6 

The  roasted  concentrate  was  washed  with  water  for 

45  minutes;  there  was  a  loss  in  weight  of  5.53% ;  com- 
mon salt  was  added  to  the  filtrate,  with  the  result  that 

11.57%  of  the  silver  in  the  raw  concentrate  was  precipi- 
tated as  silver  chloride. Loss  by 

volatiUzation 

Agita-  Heading  Tailing  and  dusting 
tion        Dilu-         Ag        Au         Ag  Au         Ag        Au  Remarks 
hr.        tion         oz.       oz.        oz.  oz.         %  %       Tailing    calculated 
73  6:1        408.0      1.73     354.0      1.43      1.83        9.5      on  raw  concentrate 

Silver  Gold 

%  % 
Theoretical  extraction           13.20  17.4 
Extraction  in   wash           11.57  Trace 
Roasting-lo3s              1,85  9.5 
Actual   extraction         —  0.32  7.9 

Consumption  per  ton 
Before  test  of  raw  concentrate 

KCN  CaO  KCN  CaO 
%  %  lb,  lb.  Remarks 

0.944  0.083  58,6  0.95        1  gm.  33%  CaO  added  to  heading 

The  results  show  that  it  is  inadvisable  to  roast  the 

concentrate  at  a  bright-red  heat.  Considering  that  no 

silver  or,  as  some  tests  showed,  very  little  silver  entei"s 
into  combination  with  the  salt,  the  cyanide  consumption 
is  high,  due  doubtless  to  the  conversion  of  the  sulphide 
and  oxide  of  zinc.  The  insohiljility  of  the  silver  may  be 
due  to  contamination  of  the  metallic  silver  formed  during 

the  de-sulphatization  of  sulphate  of  silver.  Possibly  the 

gold  is  similai-ly  contaminated.  The  concentrate  was 
kept  constantly  stirred  during  the  roast  and  there  was 
no  sign  of  fritting. 

Experiment   4 — Roast   Condueted  at    an    Incipient    Re<l    Heat    for  One    Hour. 
The  Charge  Was  Rabbled  During  the  Roast 

  Sulphur   .  VolatiU-  Loss 
At  start     After  1  hr.    After  1  Ass.iy  value  zation  loss  in  weight 

A                    B            hr.  wash           Ag             Au  Ag         Au  in  roast 

%                   %                  %                 oz.               oz.  %  %  ?J- 
23.57               8.30               5.61        A  40S.0           1  72    
....                ...               ...         3  455.3          180  Nil        5.8  10  0 
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No  |ir<-ci|>itato  of  silver  chloride  was  forincd  by  tin 
aildilion  of  salt  to  tiio  filtrate. 

ActU- 
lion       Dilu- 
hr         tinn 

HraUinr 

Ac  AU 
Ol.        o>. 

108  0      ITi 

Tallinr 

Ac        Au 

)!().: 0.43 

Extraction 
Ac       Au 
%  % 

83.7     73.8 

Remarks 

Calculations    based 
on  raw  concentrate 

Conauniptlon  per  ton 
Jv-fufv  If-t        of  raw  concentrate 
KCS  C«0  KCN  CaO 
r-,  r-,  ih  lb.  Remarks 

0  8I<         0  08         70  7         0  40     1  (rm.  33%  CaO  added  to  cyanide  headin? 

rxiM-rtnirnl  .T — The  Roinl  W»«  Cnndurfed  lit  a  I>ull-Red  Heat  for  Two 

llnurit.  The  t'liiirKr  Man  Rubbled  nurini;  the  Roast 

u. ..  1*1  wrl BhI               Lo 
■*s  of  weicht Extraction by  lixi\-iation 

III  roaiil in 
water-w-ash 

AC 

Au 

1.-.  0 8.7 
l.->  0 

13.5 

Raw- 

Roa-stct 

Wash- 
Cyanide concentrate       concentrate          water 
heading 

r^ 

7f 

oe 

% 
r.  i;[.ii .r      .  .  .  . 23,57 4  21 0.07 

Theoretical 

3.24 

Ania- 
Headinc 

Tailing- 

extraction 
linn 

Plln- 
Ac       Au Ac          Au Ac        Au Remarks 

rir tinn oz.        OS. oz.          oz. %           % Calculations    based •  1 

40S.-J     1  7-: 
107.2     0,84 73.7      31.2 on raw  com-entrate 

ConAtimption  per  ton 
U.i ore  test of  raw  concentrate 

KCN         CaO KCX CaO 

0  7:t 0  101 
lb.  lb.  Remarks 

40.';  11.1      Vj  em.  33%  CaO  added  lo  cyanide  heading 

Kxprrlmrnt    f\ — A    Portion   of    the   RoiihttMl    roncentrate    from    Experiment    5 

Uu*  (  jiinlflf<l.    Vfirr  u   Muter-Hash,  and  After  "iS  llnurN  the  Cyanide 

Solution   in   the  TeKt    U'u*i   Replaced   by   l-'renh   Solution 

Acit  .■ . — Headinc   . .   Tailinc   . Theoretical  extraction 
.  tlon Ac                   Au Ac                     Au Ac                Au 

hr. oz.               ,    oz. oz.                  oz. %                 % 
~'l 

4082               1.72 106.5                0.84 73.9               51.2 

Kxp^rlnienl    7 — .\    Tortlon   of   the   Roasted    Coiiceiitrate    from    Kvperiment   5 

Wai  (>i>nlde<l,  .Vfler  a  0.08'i^r   Lime- Water  Wash,  at  (i:l   Dilution.     Lime 
ronftumpllon  Was  Complete,     I^ss  of  Welcht  Due  to  Wash  Was  6.7% 

Theoretical 

Acita-  - —  Headinc   ■         •   Tailing   v  extraction 
tton  Dilu-  Ac  Au  Ac  Au  Ag  Au 
hr.  tlon  oz.  oz.  oz.  oz.  %  % 

72  6.-1  408.2  1.72  147,6  0.88  63.8  48,8 

TIio  results  of  experiments  3  to  7  eould  not  be  con- 
sidered satisfactory;  the  losses  by  volatilization  and  dust- 

ing were  high,  the  extraction  was  low.  Furthermore,  it 
is  not  desirable  to  produce,  in  the  roast,  silver  and  gold 

salts  that  are  soluble  in  the  water-wash  that  precedes 

'•yanidation.  It  was,  therefore,  decided  to  try  the  effect 
of  a  chloridizing  roast. 

KXI'F.RI.MKNT  8.      fuLOlUDIZIXG  Ro.VST  FoiJ.OWED  BY 

r'Y.\NI[).\TIO.N" 

Eighty  grammes  of  roasted  concentrate  was  moistened 

with  water  and  8  gm.  of  salt  was  incorporated  in  tlie 
ma.s8.  The  mixture  wa.s  placed  in  a  dull-red  furnace  for 
two  hours,  the  charge  being  rabbled  occasionally. 

W.  irht  of  raw Weicht  after Weight  after 
'  (iri'-enlrate f hloridizinc  ro.-ist water-wash 

cm. 
cm. 

cm. 

Ii4 87,8 
70,8 

Raw Roasted 
After 

After 
coiKTntralc       concentrate 

w;isll 

cyanidation 
1, % 

rf 

% 
Sulphur 2357 4.21 

3,24 

Zinc    . 4.60 4,00 2.70 

o  o 

Actt*. Headinc             Tailinc              Exlr.iclion 
Ilon  Olln- 

AC 

Au         Ac Au           Ac Au Remarks 

hr.-    lion 

ox. 
oz.        oi oz,           % 

^r 

Calculations    based 
73      8:1     4083 1.72     21.73     0.113     04.67 

03.43 
on  raw  concentrate 

■-n 

Volatilized  in 

^s- 

mast  and  rlJs- 
Before  twt .   .,,.,11'., solved  in  wash 

KCV        CaO KCN       C»0 Ac          Au 
Remarks 

'<             t lb 
lb. •s-        r. 

1    cm 1.3%   CaO  .added  to 
n  7.T        0  101 

57 s      ]■:  6 0.78        16.85 

'> 

anido  headinc 

The  theoretical  extraction  in  the  foregoing  experiment 
was  so  much  better  than  that  previously  obtained  that 
further  work  in  chloridizing  roasting  was  .iustified. 

Experiment  9.    Chloridizing  Roast  With  Varying 
Proportions  of  S.\lt 

The  raw  concentrate  was  roa.sted  at  a  dull-red  heat  for 
two  hours;  after  the  addition  of  salt  it  was  heated  at  the 

same  temperature  for  a  further  two  hours.  The  charge 
was  rabbled  occasionall.y. 

Raw-                                     Rc-ustetl              \.q^^  of  w-eight  Volatilization  and 
concentrate                          concentrate                  in  roast  mechanical  loss 

Ag                   Au                  Ag                   Au  Ac                 Au 
<>z.                     oz,                    oz,                     nz,                     95,  %                    % 

412.0               1.70               468.0               1.84               15.87  4.43               8.94 

Raw  Roasted 
concentrate        concentrate 

%  % 
Sulphur             26.3  3.7 

Zinc             4.8  2  :j 

After  chlorination  Loss  in  chlorination 

Test                  NaCl            Ac                 Au  Ac               Au 

No,                      %               oz.                 oz.  </o                 ■>&                  Remarks 

1               2             44,-i,0              1,80  1,85             nil                 Charge 
2             5            426,0             1.75  3,18             0  18             moistened 
3           10  414,0  1,60  l,3fi  3.94  before 

4          10  415  0  1,60  2,30  5,03  chlorination 

After  clilorinatioii  the  ore  was  given  a  water-wash  for 
two  hours. 

The  percentage  of  silver  and  gold  in  raw  concentrate 
found  in  the  filtrate : 

12  3                      4 

Silver,  %         0.50               0.37  0.41               0  43 
Gold.    %          0.03               0.02  0.02               0.02 

Consumption 

in  pounds  per 
ton  of  raw         Theoretical 

Agita-  Before  test  concentrate         extraction 
Test    tion    Dilu-     KCN          CaO         KCN        CaO          Ag  Au        Remarks 
No.     hr.     tion          %             %            %            %            %  %       ̂ ^   gm,  of 
1  90        6:1       0.775        0.102        31.6        13.0        74.7  52.3     33%     CaO 
2  90        6:1       0,775        0.102        44.9        11.8        91,5  90,8      added  to 

3  90        6:1       0,775        0.103        51.7        11.2        95.2  89.4     cyanide 
4  90        6:1       0.775        0.102        49.6        10.1        93.4  86,6     heading 

It  was  now  clear  that  by  subjecting  the  concentrate  to  a 

chloridizing  roast  it  could  be  rendered  amenable  to  cya- 
nidation. The  volatilization  and  mechanical  losses,  more 

especially  of  the  gold,  were  heavy;  to  reduce  them  it  was 
decided  to  add  the  salt  to  the  raw  instead  of  to  the  partly 
roa.sted  concentrate,  to  avoid  rabbling  the  charge,  and  to 

lower  the  furnace-temperature. 
Experiment  10 — Roasting  at  Just  Below  Visible  Heat  Without  Rabbling  the 

Charge 

  Test  No   . 
12  3  4  5  6 

Weight  befoi-eroast,gm,      70  7(1  70  70  70  70 
Duration  of  roa.'st,  min.      20  40  60  20  40  60 
Weight  after  roast,  cm,     65.90  65.90  65.70  73.30  73,00  73.60 

Assay  raw  concentrate: 

Ac,  oz      402..30  402.30  402.30  402..30  402,30  402,,'!0 
Au,    oz           1,70  170  1,70  1,70  1,70  1,70 

Assay  roasted  concentrate : 

Ag.  oz      421,50  420„->0  4'n,00  393,20  307  80  382,60 
Au,    oz           ISO  1,70  1,82  1.05  170  1,70 

Weight     before     water- 
w,-ish,     em         50  50  50  50  50  50 

Weight      after      water- 
w-rush,     gm         48  40  43.90  47,20  46.30  4,140  4190 

Ac  and  Au  in  filtrate,      nil  nil  nil  nil  nil  nil 
Cyanide  heading: 

Ac.  oz      4.35.40  479.00  446.00  424.60  458.30  456.50 
Au,    oz           1.86  1.93  1.93  1.78  1.96  2,03 

Cyanide  tailing: 
Ac.  oz        69,60  45.90  93.90  70  00  27,00  42,80 
Au,    oz        0,80  0,67  0.90  0,80  0,43  0.40 

Theoretical  extraction : 

Ac.    fc            84  00  90,40  78.90  83.50  93,90  90,60 

Au,    %            57,00  65,:i0  53.40  55.10  7S  10  80  .'iO VoLatilization  loss: 

Ac.    %              130  1,59  1,78  nil  nil  nil 

Au,   %             0.34  5,88  nil  nil  nil  nil 
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To  tests  No.  4,  5,  aud  6  was  :ulded  10%  of  salt. 

Agita- 
tion Dilu- 

No.        hr.  tion 
1  70  9:1 
2  70  9:1 
3  70  9:1 
4  70  9:1 
5  70  9:1 
6  70  9:1 

Consumption 
per  ton  of  raw 

Before  test  concentrate 
KCN  CaO  KCN  CaO 
%  %  lb.  lb.  Remarks 

0.5  0.117  50.1  14.3         1  g-m.  of  37%  CaO 
0.5  0.117  50.1  9.6         added    to    cyanide 
0.5  0.117  50.5  14.9         heading 
0.5  0  117  56.0  1S.4 
0.5  0.117  55.3  10,9 
0.5  0.117  55.7  17.3 

The  beneficial  effect  of  addina:  salt  to  the  charge  before 
roasting  is  seen  by  a  comparison  of  results  of  tests  No. 
5  and  6  with  those  of  tests  No.  2  and  3.  The  advantage 
of  not  rabbling  the  charge  is  made  clear  by  the  much 

smaller  volatilization  losses.  The  extraction  of  gold, 
however,  is  poor,  and  to  remedy  this  the  roasting  tem- 

perature in  the  next  experiment  was  raised  to  an  incip- 
ient red  heat. 

E-xperiraent   11 — Roasting  for  Two   Hours   at  Incipient  Red  Heat   Without 
Rabbling  the  Charge.     10%  NaCl  Added  to  Tests  S  and  4.     Assay- Value 

of  Raw  Concentrate;  .^g,  400.1  oz.;  Ad,  2.07  oz. 
-  Test  No. 

12  3  4 
Weight  before  roast,  gm        69.00  69.00             69.00  69.00 
Weight  after  roast,  gm        64.60  75.00             68.90  75. SO 
Weight  before  water-wash.  gm.  .  .      50,00  50.00             50.00  50,00 
Weight  after  water-wash.  gm....      45,40  38,80             48.40  44.10 
As  and  Au  in  filtrate        nil  nil                 nil  nil 
Assay  roasted  concentrate : 

Ag.  oz      414.30  358.70           405.00  363.60 
Au,    oz           2  00  1.90                2  00  195 

Assay  cyanide  lieading: 
Ag.  oz      470.60  474.30           414,10  412,80 
Au,  oz           2,43  2,46                2,14  2  14 

Assay  cyanide  tailing: 
Ag.  oz        45.50  18.40              52.30  7.90 
Au.  oz           0.46  0.87               0.19  0.43 

Theoretical  extraction :  . 
Ag,    %           90.30  96.10              87.40  98.10 
Au,    %            81.10  64.60              91.10  80.01) 

Loss  by  volatilization: 
Ag.   %             3.05  2.35               nil  0,17 
Au.   %              9.32  0,21                3  .jO  nil 

Consumption 
per  ton  pf  raw 

Agita-                             Before  test  concentrate 
tion       Dilu-           KCN            CaO  KCN           CaO             Rem.irk5 

No.       hr.          tion               %                9i  lb.               lb.          M   gm.  of  37% 
1  72          10:1          0.935          0.102  46.7          12.4        CaO     added     to 
2  72          10:1          0.933          0.102  75.9          19.3        cyanide  heading 
3  72           10:1           0.935           0.102  67.6             2.0        after  24  hr.  agi- 
4  72          10:1          0.935          0.102  67.8             8.1        tation 

The  concentrate  in  tests  No.  3  and  4  was  kept  closely 

covered,  so  a.s  to  maintain  as  far  as  possible  a  non-oxidiz- 
ing atmosphere.  The  extraction  of  gold  in  test  No.  2  is 

unexpectedly  low.  The  addition  of  salt  at  the  roasting- 
temperature  maintained  in  the  experiment  appears  to 
affect  the  extraction  of  gold  adversely,  whereas  keeping 

tb.e  concentrate  covered  during  the  roast  appears  to  im- 
prove it.  The  higher  temperature,  however,  gives  better 

results  than  those  obtained  at  the  lower  temperature  at 
which  the  previous  experiment  was  conducted. 

Experiment  11 — Heating  for  Two  Hours  at  a  Dull-Red  Heat,  Without   Rab- 
bling the  Charge  in   a  Non-O.\idizing  .atmosphere;   7.0  gm.   NaCl   Added  Be- 

fore Koast.     Assay-A'alue  Raw  Concentrate;  Ag,  395.3  oz.;  .-lu,  1,65  oz, 
.   Test  No,   . 
1  2 

Weight  before  roast,  gm    77  77 
Weight  after  roast,  gm    75.60  76.00 
Weight  before  water-wash,  gm    50.00  50.00 
Weight  after  water-wash,  gm    44,20  44.20 
Ag  and  Au  in  filtrate    nil  nil 
Assay  roasted  product : 

Ag.  oz    364.00  367.10 
Au.  oz    1.45  1.45 

Assay  value  cyanide  heading: 
Ag,    oz    411.70  415.00 
Au,    oz    1.64  164 

Assay  value  cyanide  tailing; 
Ag,    oz    8.40  7.7(1 
Au,    oz    0.27  0.2'.' 

Theoretical  extraction : 

Ag,    %       98.00  98.10 
Au,    %       83.50  86.60 

Volatilization  loss; 

Ag.  %       o.,53  nil 
Au,   %       5.10  4.00 

Consumption 

per  ton  of  raw 
Agita-  Before  test  concentrate 

tion        Dilu-  KCN  CaO  KCN  CaO  Remarks 
No.        hr.  tion  %  %  lb.  lb.  M   gm.  of  37% 
1  72  10:1  0.865  0.120  50  0  8.4       CaO     added     to 
2  72  10:1  0.865  0.120  50  0  2.4        cyanide  heading 

The  higher  roasting  temperature  results  in  larger 

losses  by  volatilization.  The  correct  roasting  tempera- 
ture appears  to  be  that  corresponding  to  au  incipient 

red  heat. 

The  following  comparative  results  were  obtained  when 

using  ozonized  and  iion-ozonized  air  for  agitation. 

Heading:  10.87  oz.  Ag;  0.08  oz.  Au;  0.40%  Zu:  plus  150-mesh.  j.7%. 
■   Agitation   , 
13  hr.                    24  hr,                     48  hr.  Remarks 

Assay  value  of  residue  Cyanide  solution  contained 
Ag,  oz,  Au,  oz,  Ag,  oz.  Au.  oz.    Ag,  oz.  Au.  oz.  10.2  lb.  free  KCN  per  ton 
3.80       O.OOB        3.26       0.006        2.90       0.006  Non-ozonized  air 
5.32       0.008        3.34       0.006        3.18       0.006  Ozonized  .lir 

Percentage  of  extraction 
Non-ozonized  air                       Ozonized  air 
Ag  Au  Ag  Au 

77.5                92.5                68.4                90.0  After  12-hr.    agitation 
80.7                 92.5                 80.2                 92.5  After  24   " 
82. S                93.3                81.3                92.5  After  48  " 

Consumption  in  pounds  pep  ton  of  ore 
Free  Free 
NaCN      Lime  KCN      Lime 

Non-ozonized  air        5.40        12.19  7.68        20.7        After    24-lir.    agitation 
Ozonized  air  6.30        15.93        10.98        25.45     After  48   •■ 

The  experiments  show  that  the  use  of  strongly-ozonized 
air  for  agitation  is  detrimental  to  the  cyanidation  of 
Rosario  ore.  There  is  sufficient  oxygen  dissolved  from 
ordinary  compressed  air  to  take  care  of  any  reducing 

agents  and  to  satisf^^  Eisner's  equation.  The  ozonized 
air  merely  causes  the  passage,  through  the  solution,  of 
bubbles  possessing  oxidizing  properties  far  in  excess  of 
what  is  required.  This  excess  is,  of  course,  of  no  value ; 
it  is,  on  the  contrary,  harmful,  inasmuch  as  it  acts  as  a 

eyanieide  and  a  destroyer  of  calcium  hydrate.  It  prob- 
ably promotes  the  solution  of  the  base  metals,  so  that  the 

silver  and  gold  dissolve  less  readily  owing  to  the  in- 
creased viscosity  of  the  solution,  1  had  expected  that  the 

extraction  of  silver  would  be  more  rapid  at  the  com- 
mencement of  the  experiment  when  employing  oi.onized 

air.  but  this  did  not  prove  to  be  the  ease,  probably  be- 
c.use  the  formation  of  reducing  agents  is  slow,  and  the 

amount  of  oxygen  dissolved  from  non-ozonized  air  is  at 
all  times  sufficient  to  neutralize  their  effect.  The  cyanide 

consumption  in  the  experiments  is  higher  than  in  actual 
practice  because  of  the  low  alkalinity,  the  greater  cyanide 
strength,  and  the  more  violent  agitation.  The  amount  of 

ozone  used  was  in  considerable  excess  of  what  v.-ould  be 
used  under  normal  woi-king  conditions.  It  helped  to 
show,  however,  that  ozone  is  of  no  use  so  long  as  the  pulji 
is  well  agitated  with  compressed  air.  Ozonized  air  would 
be  of  benefit  only  in  the  case  of  ores  that  readily  yield 

relatively  large  quantities  of  reducing  salts  to  the  solu- 
tion. This  benefit  would  be  manifested  not  by  ;ui  in- 
crease in  ultimate  extraction  ])ut  by  a  saving  in  time  of 

treatment.    If  we  may  accept  the  results  of  these  experi- 
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im-iits  It  wdiiUl  ai)iu;ir  uiailvi.siililo  for  us  to  ozonize,  even 
in  part,  the  conij>res.seii  air  going  to  tlie  Paehuea  vals. 

Si'MMARY.  A  satisfactory  extraction  cannot  be  ob 
tained  by  tiie  direct  cyani(bition  of  the  raw  concentrate: 
unlinary  roasting  docs  not  give  uniform  results  and 

causes  losses  by  volatilization  and  dusting  that  are  se- 
rious, for  the  tonnage  of  concentrate  produced  in  the 

mill  docs  not  permit  of  any  l)ut  the  simplest  additions 

to  the  present  equipment.  A  high  roasting-temperature 
is  fatal  to  success,  for  besides  rendering  the  concentrate 

uiiainenable  to  cyanicbition.  it  converts  some  of  the  gob' 
and  silver  into  salts  that  are  soluble  in  water.  To  keep 
the  eonsumption  of  cyanide  within  reasonable  limits,  it 

is  niH'e.<*ary  to  wa.sh  the  roasted  concentrate  prior  to  cya- 
nidation.  Hence  the  fonnation  of  gold  and  silver  salts 
that  are  soluble  in  water  would  further  complicate  the 

flow-sheet  and  must,  consequently,  be  avoided.  Fair  but 

uneconomic  results  are  obtained  by  ordinai-y  roasting  at 
an  incipient  red  heat.  A  ehloridizing  roast  at  the  same 
temperature  results  in  a  much  higher  extraction,  and 
further  imjirovements  are  effected  by  not  rabbling  the 

charge,  and  by  heating  it  in  a  non-oxidizing  atmosphere. 
The  results  of  tlic  laboratory  experiments  seem  promis- 

ing, and  further  work  on  a  larger  scale  will  therefore  be 
initiated. 

I  am  indebted  to  A.  R.  Gordon,  general  manager  for 

the  New  York  &  Honduras  Rosario  Mining  Co.,  for  per- 
mission to  publish  this  article. 

dustry.  where  parts  of  macliinery  then  made  of  cast-iron 
could  be  made  of  magnesium,  the  reduction  in  weight 

leading  to  economy  in  power.  A  reduction  might  also 
be  effected  in  transport  costs  by  the  use  of  the  metal. 

At  a  recent  meeting  of  the  Lancashire  branch  of  the 

Institution  of  British  Foundrymen,  J.  D.  Paton  de- 
scribed the  characteristics  and  properties  of  a  white 

metal  made  from  magnesium,  which,  he  said,  would  as- 
sume great  importance  in  the  future  for  the  production 

of  light  castings.  It  was  much  lighter  than  aluminum — 

the  weight  ratios  being  approximately,  magnesium  1. 
aluminum  2.  iron  6 — and  could  be  substituted  for  alum- 

inum in  almost  all  its  uses.  Being  compelled  to  find  such 
a  .substitute  during  the  War.  the  Germans  resorted  to 

magnesium  because  experience  had  already  shown  that 

the  metal  would  partly  meet  requirements.  The  develop- 
ments that  took  place  in  Germany  resulted  in  an  output  of 

the  new  metal  which  was  equivalent  to  the  pre-war  world 
consumption  of  aluminum— between  20,000  and  30,000 
ton.s.  The  easting  of  magnesium  required  care,  highly- 
dried  molds  and  cores  being  essential;  but  the  molder 
coidd  readily  acquire  some  knowledge  of  the  physical  and 
meehanical  characteristics  of  the  metal :  and  witli  carc- 
fnj  handling,  correct  heating,  and  dry  floors  and  molds. 
instings  could  be  produced  without  trouble  or  danger  of 
fx plosion.  About  500  lb.  of  coke  would  smelt  1000  lli. 
of  metal,  the  heat  consumption  being  only  two-thirds  of 
that  needed  in  the  case  of  aluminum.  For  thick-walled 
easfincs  a  pouring  temperature  of  650°  to  680°C.  was 
required:  and  for  thin-walled  eastings,  700°  to  750°C. 
When  east  at  the  correct  temperature  in  a  perfectly  dry 
mold,  the  metal  was  of  a  silvery  color.  It  was  ductile. 
and  was  use.]  in  innurai-rable  ways,  as.  for  instance,  in 
aircraft  parts:  in  the  electrical  industry,  in  all  cases 
where  aluminum  was  then  used;  and  in  the  textile  in- 

QuicksiJver  in    1921 

Preliminary  figures  showing  the  production  of  quick- 
silver in  the  United  States  in  1921,  compiled  by  P.  L. 

Ransome,  of  the  U.  S.  Geological  Survey,  give  a  total  of 
G3.39  flasks,  as  compared  with  13.392  flasks  in  1920.  Of 

tliis  output  309-1  flasks  is  credited  to  California,  3144  to 
Texas,  100  to  Nevada,  and  1  to  Idaho.  So  far  as  could  be 

learned,  Oregon  produced  no  quicksilver  in  1921. 
In  California  seven  mines  reported  production,  but  the 

output  from  all  but  the  El  Senador  mine,  of  the  New 

Almaden  gi'oup,  was  small.  The  New  Idria  mine,  for 
many  years  the  largest  producer  of  quicksilver  in  the 
United  States,  was  idle  in  1921.  In  Texas  the  Chisos  was 

the  only  mine  that  remained  continuously  productive, 
but  a  small  output  was  expected  in  December  from  the 
Mariscal  mine,  near  Melvinncy  Springs,  and  is  included 
in  the  total.  In  Nevada  about  100  fla.sks  was  obtained  in 

the  Pilot  mountains,  east  of  Mina.  The  single  flask  re- 
ported from  Idaho  was  retorted  incidentally  to  develop- 

ment work  in  the  Yellow  Pine  district,  Valley  county. 
During  the  year  the  United  Mercury  Mines  Co.  acquired 
over  100  claims  that  were  formerly  held  by  the  Idaho 
Quicksilver  Co.,  the  Monumental  Mercury  Mines  Co.. 
and  other  companies  in  the  Yellow  Pine  district. 

In  Oregon,  the  War  Eagle  Mining  Co.,  operating  what 
was  formerly  known  as  the  Rainier  mine,  in  Jackson 

county,  completed  a  25-ton  Scott  furnace  in  1920  but  is 
not  known  to  have  produced  any  quicksilver  in  1921. 

The  average  price  of  quicksilver  in  1921  per  flask  of  75 

pounds,  as  quoted  b.y  the  'Mining  and  Scientific  Press' 
for  the  San  Francisco  market,  was  $47.42.  The  highest 

monthly  average  was  $50,  in  January  and  May ;  the  low- 
est was  $40.40  in  November.  The  average  for  December 

rose  to  $49.50. 
Never  before  has  the  quicksilver  industry  in  the  United 

States  sunk  to  so  low  an  ebb.  Tlie  first  recorded  annual 

jn-oduction  was  7723  fla.sks,  in  1850,  and  from  that  year 
to  1920  inclusive  the  annual  output  has  been  10,000  flasks 

or  more — in  fact  in  only  five  years  has  it  been  less  than 
20.000  flasks.  In  1859  it  was  13.000  flasks;  in  1960,  10.- 
000 ;  in  1908, 19,750 ;  in  1914, 16,548 ;  and  in  1920, 13,392. 
The  maximum  output,  that  of  1877,  was  79,395  flasks. 
The  output  in  1921  was  thus  the  smallest  on  record.  The 
average  price  in  1921.  although  of  course  much  lower 
than  that  for  the  years  during  and  immediately  after  the 

War.  nevertheless  compares  favorably  with  pre-war 
lirices.  The  average  price  during  the  10  years  from  1904 
to  1913,  inclusive,  was  .$42.32.  or  .$5.10  per  flask  lower 

than  the  average  in  1921.  The  cost  of  production,  how- 
ever, has  not  declined  so  rapidly  as  the  price,  and  no 

large  bodies  of  ore  are  now  known  that  are  eompai-able  in 
tenor  to  those  that  were  exploited  when  quicksilver  min- 

ing in  the  United  States  could  be  considered  a  flourishing industry. 
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Book    Reviews 
The  Economic  Aspects  of  GeolosT,  by  C.  K.  Leith.  457 

pp.  Published  by  Henry  Holt  &  Co.,  New  York.  For  sale 

by  the  'Mining  and  Scientific  Press'.     Price,  $5. 
This  is  an  important  addition  to  the  current  literature  of 

mining;  it  is  a  comprehensive  survey  of  the  world's  mineral 
resources   by   a   writer   especially   competent   for   the   task. 
The  author  of  the  book  has  won  a  reputation  as  a  scientific 
man  of  keen  acumen  and  intellectual  honesty;  he  brings  to 
his  subject  the  literary  skill  and  philosophic  insight  required 
to  hold  the  interest  of  thoughtful  readers  outside  the  ranks 
of  the  technicians;   in  short,  he  has  produced  an  educative 

book  valuable  to  the  community  as  a  whole.     Of  Jlr.  Leith's 
qualifications  we  need  only  say  to  those  not  familiar  with 
the  details  of  his  career  that  he  has  been  on  the  staff  of  the 
U.  S.  Geological  Survey  for  more  than  twenty  years;   since 
1903  he  has  been  Professor  of  Geology  in  the  University  of 
Wisconsin,  from  which  he  graduated  in  1897;  he  is  a  Ph.D. 
of  the  same  university.     He  is  the  author  of  several  scientific 
monographs  and  has  contributed  generously  to  the  literature 
of  geology,  more  particularly  in  its  application  to  mining: 
in  short,  he  is  pre-eminently  an  economic  geologist,  and  as 
such  is  peculiarly  fitted  to  write  the  book  here  under  review. 

In  the  'Introduction'  the  author  states  that  his  purpose 
is  "to  explain  the  nature  of  the  economic  demands  for  the 
science   of  geology,  and  to  discuss   something  of  the  phil- 

osophy of  the  finding  and  the  use  of  raw  materials.     Some- 
what generalized  statistics  are  used  as  a  means  of  gaining 

perspective.     No  effort  has  been  made  for  detailed  accuracy 
or   for   completeness.      So   far   as   possible   the   quantitative 
features   are   expressed   in   general   proportions,   and   where 
specific   figures  are  given  they  are  meant  to  indicate  only 
such  general  proportions.     The  thought  has  been  not  to  be 

so  specific  that  the  figures  would  soon  be  out  of  date".     It 
will  not  be  inferred,  therefore,  that  the  book  is  loaded  with 

indigestible  masses  of  statistics;  on  the  contrary,  the  statis- 
tics are  relatively  few  and  are  given  in  a  form  best  adapted 

to  illustrate  and  explain  the  author's  generalizations.     His 
own  experience  in  the  field  is  based  primarily  on  his  early 
familiarity  with  the  iron  and  copper  deposits,  and  the  indus- 

tries based  thereon,  of  the  Lake  Superior  region,  but  he  is 
able  also  to  draw  upon  his  personal  knowledge  of  the  princi- 

pal mineral  regions  of  the  United   States,  Canada,  Mexico, 
and  Cuba,  as  well  as  many  districts  in  South  America  and 
Europe.      Evidently    his    training   and    experience    unite    in 
fitting  him  to  do  justice  to  his  subject. 

The  21  chapters  cover  all  the  principal  phases  of  his  in- 
quiry, notably  the  classification  and  origin  of  minerals  and 

ores,  the  distribution  and  mode  of  occurrence  of  the  princi- 
pal deposits,  the  exploration  and  development  of  mineral 

r  sources,  besides  special  discussions  of  water  as  a  mineral 
resource,  the  fertilizer  group  of  minerals,  the  valuation  and 
taxation  of  mineral  resources,  the  laws  relating  to  them,  the 
conservation  of  them,  and  the  international  aspects  of  their 
exploitation.  These  headings  indicate  the  wide  scope  of  the 
book  and  its  highly  interesting  character.  For  example,  I 
was  attracted  to  the  chapter  on  mining  laws,  because  I  was 
curious  to  read  what  the  author  had  to  say  on  apex  litiga- 

tion, knowing  that  he  is  one  of  the  experts  foremost  in  the 
trial  of  cases  involving  the  extra-lateral  right.  It  is  fair 

to  add  that  Mr.  Leith  is  "foremost"  not  only  by  reason  of 
his  skill  as  a  witness  but  in  the  reputation  he  bears  for  in- 

tellectual honesty,  the  one  quality  that  renders  such  testi- 
mony worthy  of  a  true  scientist.  He  recognizes  the  criticism 

that  has  been  aimed  at  'expert'  testimony  in  the  courts  and 
replies  to  it  in  a  judicial  spirit.  Indeed,  he  deals  with  this 
phase  of  the  subject  so  well  that  I  think  it  desirable  to  re- 

print what  he  has  to  say  on  the  matter  in  an  early  issue  of 

the    Mining  and  Scientific  Press".     Therefore  on  the  present 

occasion  I  shall  quote  only  one  paragraph:  "It  is  to  be  re- 
membered that  apex  cases  are  only  one  kind  of  a  vast  variety 

of  cases  affecting  mineral  resources.  At  one  time  or  another, 
and  in  some  connection  or  another,  practically  every  geolo- 

gist of  considerable  experience  has  found  it  necessary  to 
testify  on  geologic  matters  in  court.  The  wide  interest 
attaching  to  certain  spectacular  apex  cases  has  led  in  some 

quarters  [is  he  cocking  an  eye  at  the  'M.  &  S.  P.'?]  to  hasty 
criticism  of  the  participation  of  geologists  therein,  without 
apparent  recognition  of  the  fact  that  the  criticism  applies  in 
principle  to  many  other  kinds  of  litigation  and  to  practically 
all  economic  geologists.  This  criticism  also  fails  to  take 
cognizance  of  the  fact  that,  for  every  case  tried,  there  are 

many  settled  out  of  court  through  the  advice  and  co-opera- 

tion of  geologists". 
Another  interesting  chapter  is  the  one  devoted  to  the  gen- 

eral relations  of  the  geologist  to  exploration  and  development. 
This  is  the  special  field  of  the  economic  geologist  and  the  one 
that  gives  him  the  largest  opportunity  for  the  exercise  of  his 
talent.     It  affords  a  quantitative  measure  of  the  accuracy  of 
his  scientific  thinking.   The  author  makes  a  good  case  for  his 

profession:    "The  argument  is  sometimes  made   that   many 
mineral  deposits  have  been   found   without  geologic  assist- 

ance, and  that  therefore  the  geologist  is  superfluous.     The 
answer  to  this  argument  is  that  there  are  often  hundreds  of 

'practical'  explorers  in  the  field  to  one  geologist,  and  that  In 
proportion   to   numbers  the  story  is  quite   a   different  one. 
The  very   fact  that  many  large  mining  organizations,  as  a 
result  of  their  experience,  now  leave  these  matters  of  ex- 

ploration and  development  largely  in  the  hands  of  geologists, 

is  a  tribute  to  the  usefulness  of  the  science".     Yes,  it  is.     In 
our  issue  of  September  24,  1921,  I  described  the  methods  of 
the  geological  department  of  the  Anaconda  Copper  Mining 
Co.  at  Butte,  as  typical  of  the  best  modern  practice  in  this 
respect.     During  the  last  twenty  or  twenty-five  years  there 
has  been  a  notable  increase  of  respect  for  the  practical  use- 

fulness of  the  geologist  as  a  guide  to  those  conducting  large- 
scale   mining   enterprises,   and    he   is   fully   entitled    to   that 
respect  by  the  evidence  of  the  results  he  has  achieved.     Mr. 
Leith  himself  is  one  of  those  who  have  contributed  largely 
to  the  high  favor  in  which  the  economic  geologist  is  held 
by  the  men  who  are  making  money  out  of  mines.     He  makes 

a  wise  remark  about   the  chances  of  discovery  in  old   dis- 
tricts:   "It  is  safe  to  say  that  very  few  mineral  districts  are 

thoroughly  understood  and  explored.     Numerous  important 
discoveries  of  recent  years  have  been  in  the  extensions  of 
old   mines   and   old    districts;    and   when   one   considers   the 

scale    of   even    the   most    extensive    mine-openings    in    com- 
parison with  the  vast  body  of  rock  available  for  exploration, 

it  is  clear  that  this  will  continue  to  be  the  situation  far  into 

the  future.     It  is  the  writer's  belief  that  the  economic  geolo- 
gist stands  at  least  as  good  a  chance  of  success  in  explora- 
tion in  the  older  districts  as  he  does  in  new  fields".     He 

makes  a  plea  for  co-operation  in  exploratory  work.     "Indi- 
viduals and  companies  may  handicap  themselves  greatly  by 

a  desire  to  play  a  lone  hand,  and  by  failure  to  take  advan- 
tage  of   an    exchange   of   information    .     .     .    Financial    and 

other  conditions  may  require  this  attitude;  but  in  large  part 
it   is  a   result  of  temperament,   as   clearly  indicated   by   the 
difference  in  methods  followed  by  different  groups  and  in 
different  mining  districts.     From  a  scientific  point  of  view 
this  attitude  can  hardly  be  justified,  in  view  of  the  extremely 
narrow  limits  of  human  knowledge  as  compared   with  the 
scientific  field  to  be  explored.     The  sum  total  of  knowledge 
from  all  sources  is  only  a  small  fraction  of  that  necessary 
for   the   most   effective   results.      The   mutual    exchange   of 
information  and  discussion  is  usually  justified  on  the  basis 
of  self-interest  alone,  to  say  nothing  of  the  larger  interest 

to  the  mineral  district,  to  the  country,  or  to  science."      I 
venture  to  add  that,  of  the  little  an  individual  may  know, 
the  larger  part  was  given  to  him  gratuitously;  also  that  the 
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•ddlilon  thai  any  Individual  may  be  able  to  make  to  the 
■um  of  human  knowleilKe  is  only  an  insigniticant  fraction; 

further,  that  one  of  the  best  ways  of  obtaining  information 

l«  to  give  the  little  that  one  has.  A  book  such  as  this  under 
review  !«  an  example  of  the  giving  of  knowledge  by  one 
for  the  benefit  of  the  many.  The  pecuniary  reward  for 

writing  8uch  a  book  is  a  trifle  compared  with  the  money 

that  may  be  made  by  aid  of  the  advice  and  suggestions  it 
contains.  We  commend  it  to  the  mining  profession  and 

also  to  those  who  are  operating  mines  as  owners;  they  will 
And  much  in  it  that  is  interesting  and  useful,  even  educative 
in  a  broad  way.  for  the  author  is  a  social  philosopher  as 
well  as  a  scientific  observer,  bringing  to  his  task  the  good 
sense  of  business  matters  as  well  as  the  learning  of  the 

schools.  The  book  is  written  in  a  style  that  is  pleasing;  the 

phrasing  may  not  be  flawless,  but  it  is  unaffected  and 
perspicuous,  and  that  is  what  a  technical  book  should  be. 
It  Is  a  splendid  justification  of  economic  geology  and  a 
highly  effective  vindication  of  the  status  of  the  economic 

Kpologtst  in  mining  affairs. — T.  A.  R. 

^'llluation  of  Aniericnn  Tlniberlauds.  By  K.  W.  Wood- 
ward. John  Wiley  &  Sons.  New  York.  246  pp.,  ill.  For 

sale  by  'Mining  and  Scientific  Press'.     Price,  ?3. 
This  book,  as  stated  in  the  preface,  aims  to  supply  in- 

formation needed  by  the  investor  and  the  student  o£  forestry 

— to  give  for  the  continental  United  States  and  its  outlying 
territories  the  principal  facts  in  regard  to  timber  resources. 

Hawaii  has  been  omitted  because  its  timber  is  useful  mainly 
for  its  protective  value,  and  cutting  in  the  commercial  sense 
is  only  possible  on  a  limited  scale.  Likewise  the  Canal  Zone 

is  not  attractive  to  either  the  saw-mill  man  or  to  the  timber 
investor,  by  reason  of  the  small  area  under  the  control  of 

the  United  States.  The  investor  will  find  data  that  will  en- 

able him  to  deduce  what  cost  will  be  incurred  by  the  ex- 
amination of  a  tract;  he  will  also  obtain  the  salient  features 

of  the  general  type  of  which  the  holdings  may  form  but  a 
small  part.  For  the  student  of  forestry  it  will  fill  an  addi- 

tional purpose.  Few  attempts  have  been  made  before  to 
gather  in  one  volume  concise  descriptions  of  all  the  types  in 
the  United  States.  A  forest  type  is  used  to  denote  an  area 
that  has  the  same  climatic,  topographic,  and  soil  conditions. 
and  hence  tends  to  have  the  same  composition.  The  con- 

tents are  as  follows:  I.  Northern  spruce  type.  II.  North- 
ern hardwood  type.  III.  White  pine  type.  IV.  Swamp  type. 

V.  Southeastern  pine  type.  VI.  Southern  bottomlands.  VII. 
Southern  hardwoods.  VIII.  Pinon-juniper  type.  IX.  Chap- 
paral.  X.  Western  yellow  pine>«:Vpe.  XI.  Lodgepole  pine 
type.  XII.  Engelmann  spruce  type.  XIII.  Silver  pine  type. 
XIV.  Sugar  pine  type.  XV.  Redwood  type.  XVI.  Sequoia 
type.  XVII.  Douglas  fir  type.  XVIII.  Alaska.  XIX.  Porto 
Rico.  XX.  Philippines.  XXI.  Timber  valuation.  XXII. 
Land  valuation.     XXIII.   Titles.   XXIV.   Outline  for  a  report. 

IVmUral  Ix-awt  Squan-s.  By  Ora  M.  Leland.  McGraw- 
Hill  Book  Co  .  New  York.  2.-$7  pp.,  ill.  For  sale  by  'Mining 
and  Scientific  Press".     Price,  ?3. 

This  book  Is  Intended  as  a  text  for  short  courses  in  engi- 
neering colleges,  and  as  a  reference  book  for  the  use  of  engi- 

neers and  scientists.  After  a  general  introduction  that  is 
devoted  to  a  consideration  of  the  character  and  occurrence 
of  error-,  the  adjustment  of  direct,  indirect,  and  conditional 
observations  is  discussed  In  detail  and  illustrated  by  nu- 

merical applications  to  triangulatlon,  leveling,  astronomy and  the  derivation  of  empirical  formulas.  Contents  are  as 
follows:  I,  Introduction.  II.  Direct  observation  of  one quantity,  ni.  Indirect  observations  of  a  function  of  the 
unknown  quantities.  IV.  Solution  of  normal  equations  V Obsenratlons  of  d-,,f.ndent  quantities;  conditioned  observa- 

tions. VI.  Aili.istment  of  triangulatlon.  VII.  Empirical formulas.  VIM  Precision  of  observations;  results  and  com- bination of  r„m„,,f„,i  quantities.     IX.   Conclusion. 
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SOITHEKX  CALIFORNIA  SECTION  OF  THE  INSTITUTE 

DISCUSSES  SILVER 

The  regular  meeting  of  the  Southern  California  Section 
of  the  Institute  was  held  on  Friday  evening,  February  10, 
at  Los  Angeles,  being  preceded  by  a  dinner.  Seeley  W. 
Mudd  led  the  discussion  of  the  evening,  the  topic  being 

'Silver,  with  Special  Reference  to  Mining  and  Metallurgy'. 

HECLA-BUNKER  HILL  CONTRACT  FOR  PURCHASE  OF 

STAR  MINE  IN  THE  COEUR  D'ALENE  HELD 
TO  BE  VALID — INJUTNCTION  DISSOLVED 

Judge  W.  A.  Huneke  ruled,  at  Spokane,  Washington,  on 
February  1,  that  the  contract  between  the  Bunker  Hill  and 
the  Hecla  Mining  companies  wherein  it  is  agreed  to  pur- 

chase, develop,  and  operate,  as  partners,  the  Star  mine  in 

the  Coeur  d'Alene  region  of  Idaho,  is  valid.  The  decision 
followed  eight  days  of  legal  arguments  in  respect  to  the 

validity  of  the  Star  purchase-contract,  which  was  attacked 
by  the  Day-Smith  interests.  On  every  point  brought  out  in 
the  arguments  of  the  last  eight  days.  Judge  Huneke  ruled  in 
favor  of  the  Bunker  Hill  and  Hecla  companies. 

On  the  question  of  whether  the  Helca  could  own  stock  in 
the  Sullivan  company.  Judge  Huneke  said  he  had  reached 
the  conclusion  that  the  amendments  to  the  laws  of  Wash- 

ington in  1905  gave  this  power  to  the  Hecla,  even  though 
such  a  power  was  not  included  in  the  Hecla  articles  of  in- 

corporation. In  this  case,  he  said,  the  power  to  own  stock 
was  only  an  incident  to  the  purpose  of  the  Helca,  which  was 
to  engage  in  the  mining  business. 

In  regard  to  the  voting  proxies  agreement  contained  in 
the  contract.  Judge  Huneke  said,  that  under  the  plan  for 
equal  ownership  of  the  Star  mine,  it  would  be  the  only  ar- 

rangement possible  to  prevent  a  deadlock,  and  it  was  for 

that  reason  commendable  in  that  it  provided  for  the  har- 
monious operation  of  the  mine. 

In  regard  to  the  point  brought  out  by  the  plaintiffs,  that 
the  contract  took  away  from  the  Hecla  control  of  its  prop- 

erty. Judge  Huneke  said:  "The  scheme  does  not  interfere 
with  the  corporate  activities  of  either  the  Bunker  Hill  or 

Hecla  companies.  The  Sullivan  company  is  a  separate  en- 
tity and,  under  this  plan,  the  Hecla  operations  will  not  be 

interfered  with". 
To  the  objection  of  the  plaintiffs  that  the  contract  would 

be  in  existence  after  the  Hecla's  corporate  life  expired.  Judge 
Huneke  said:  "By  the  testimony  already  introduced,  it  ap- 

pears to  me  that  the  Star  mine  will  be  worked  out  before 

the  Hecla's  life  ends.  If  not,  under  Supreme  Court  de- 
cesions  cited  it  will  be  possible  to  make  some  arrangements 

to  handle  this  contract  after  the  Hecla's  life  expires". 
In  closing.  Judge  Huneke  said:  "I  have  an  abiding  con- 

viction that  this  contract  is  valid,  legal,  and  altogether 
commendable.  It  is  clear  to  me  that  the  Hecla  and  Bunker 
Hill  companies  have  the  right  to  embark  in  this  enterprise 
as  joint  adventurers  and  that  the  contract  does  not  call  for 

an  illegal  partnership".  Before  the  argument  was  started, 
the  plaintiffs  reserved  the  right  to  introduce  further  testi- 

mony on  the  question  of  fraud  and  negligence  in  the  event 
that  they  were  unsuccessful.  On  February  2  the  case  came 
to  a  sudden  ending  when  counsel  for  the  Day-Smith  people 

announced  that  his  side  would  rest  its  case  and  appeal  to 
the  State  Supreme  Court  on  the  single  question  of  legality 
of  the  contract.  The  plaintiff  abandoned  completely  all 
allegations  in  the  complaint  dealing  with  the  question  of 
fraud  or  negligence  on  the  part  of  the  Hecla  directors  and 
with  the  value  of  the  Star  mine. 

A  motion  was  entered  to  dissolve  the  temporary  restrain- 
ing order;  it  was  granted.  The  Court  then  granted  motions 

to  expunge  from  the  record  all  testimony  claiming  to  prove 
fraud  or  negligence  by  the  Hecla  directors  and  all  testimony 
introduced  to  prove  the  mine  is  not  a  valuable  one. 

"We  regard  the  outcome  of  the  trial  as  a  complete  vindica- 
tion of  our  action  in  purchasing  the  Star",  said  James  F. 

McCarthy,  president  of  the  Hecla.  "The  withdrawal  of  alJ 
charges  of  fraud  and  negligence  and  all  allegations  that  the 
Star  is  not  worth  the  money  we  are  paying  for  it,  before 
we  had  submitted  any  evidence  at  all,  points  to  nothing: 
other  than  the  fact  that  these  charges  are  not  supportable. 

"It  was  a  little  disappointing  to  have  the  trial  end  just  as 
it  did,  because  we  were  prepared  and  we  would  have  wel- 

comed an  opportunity  to  prove  that  the  Star  is  one  of  the 

finest  orebodies  left  in  the  whole  Coeur  d'Alene  district. 
"We  shall  hold  a  stockholders'  ratification  meeting  at  an 

early  date  and  proceed  to  fulfill  our  contract  with  the 
Bunker  Hill.  The  work  on  the  cross-cut  from  the  Hecla 
shaft,  by  which  we  will  tap  the  Star  orebody,  has  been  going 
steadily  on  and  has  now  been  extended  nearly  2000  ft.  The 

cross-cut  is  to  be  8000  ft.  long  and  it  will  take  us  about  two 

years  to  complete." F.  W.  Bradley,  president  of  the  Bunker  Hill  company, 

said: 
"We  are  highly  gratified  at  the  outcome  of  the  trial,  and 

especially  because  it  so  completely  clears  every  one  of  any 
suspicion  of  mismanagement  or  carelessness. 

"At  the  Bunker  Hill  we  contemplate  the  erection  of  an 

electrolytic  plant  to  treat  the  Star  ores.  It  isn't  necessary, 
as  we  can  contract  for  this  work  at  Anaconda,  but  we  believe 
we  can  save  the  Sullivan  company  about  $3  per  ton  for 
freight  by  doing  the  work  at  Kellogg. 

"We  believe  the  future  of  the  Coeur  d'Alene  country  is  in 
large  tonnages  of  comparatively  low-grade  ores  and  we  are 
preparing  to  treat  ores  that  must  be  ground  even  to  200 
mesh  to  be  amenable  to  selective  flotation. 

"We  have  the  processes  now  and  when  we  have  installed 
the  equipment  necessary  we  will  give  opportunity  to  a  lot 
of  mines  and  prospects  in  the  Pine  creek  district  to  operate. 

There  is  a  large  amount  of  low-grade  ore  in  that  section  that 
cannot  be  mined  economically  with  present  methods  of 

making  concentrate." 
ANACONDA  COMPANY  PLANS  TO  PRODUCE  1«.>,(>00,000 

POUNDS  OF  COPPER  AND  100,000,000  POUNDS 
OF  ZINC  DURING  1922 

In  the  application  of  the  Anaconda  Copper  company  to 
the  .New  York  Stock  Exchange  to  list  additional  stock, 
C.  F.  Kelley,  the  president,  estimated  the  copper  production 
for  1922  at  185,000,000  lb.,  zinc  at  100,000,000  lb.,  lead  at 
30,000,000  lb.,  and  silver  at  6,750,000  ob.  Regarding  the 
Andes  Exploration  Co.,  Kelley  says  it  is  estimated  the  mines 
have  20,000,000  tons  of  1.92%   copper  ore.     Developments 
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and  operatlonR  at  that  property  have  been  greatly  curtailed 

(luriiiK  the  last  15  months,  but  will  be  resumed  on  an  en- 
larRHd  scale  as  soon  as  greater  copper  production  is  de- 

manded. Regarding  the  Arizona  Oil  Co.,  in  which  Anaconda 
owns  aii'y.  of  the  outslundlng  share  capital,  Kelley  says  the 
property  consists  of  160  acres  of  oil-producing  land  in  the 
Bakersfleld  district  of  California,  which  has  yielded  from 
date  of  acquisition  to  October  1921.  1.386,000  bbl.  of  oil. 
Current  production  averages  33.000  bbl.  per  month.  The 
company  to  date  has  68  producing  wells.  The  Anaconda 
Lead  Products  Co..  which  produces  white  lead,  red  lead,  and 

other  lead  products  by  electrolytic  process  through  an  os- 
motic diaphragm,  is  now  producing  18  to  20  tons  of  white 

lead  per  day.  and  has  established  a  new  standard  for  white- 
ness in  white  lead. 

IXFMX  OF  MINKHS  TO  MICHIGAN  COPI'KB  REGION 

Many  former  residents  of  the  'Copper  Country',  accom- 
panied by  their  families,  are  returning  to  Houghton  from 

the  industrial  districts  of  Michigan  and  Wisconsin,  where 
they  went  during  the  past  year.  The  announcement  that 
the  Calumet  &  Hecla  mines  would  resume  production  about 
April  1  is  the  magnet  that  has  brought  these  people  back 

but  their  return  has  been  accelerated  by  the  tact  that  in- 
dustrial conditions  in  the  manufacturing  towns  are  in  many 

cases  bad.  The  returning  former  residents  say  they  are  the 
advance  guard  of  a  much  larger  movement  which  may  be 
expected  later  In  the  year.  Return  of  former  workmen  will 
be  of  great  assistance  to  the  mining  companies  that  will 

have  to  re-build  their  organizations.  On  a  basis  of  normal 
operations,  there  is  a  labor  shortage  in  the  district  and  none 
of  the  mines  planning  to  resume  in  the  spring  could  start 
with  normal  forces  if  they  wished.  There  is  no  intention. 
however,  to  produce  at  capacity  for  several  months  after 
hoisting  begins  so  the  available  labor  will  be  sufficient  for 
re-opening. 

EA.ST   IHTTK  COMPAXY  WILL,  OPERATE  DIV^ES-PELI- 
CAN   MIXES  PEXDIXG   FINAL  DECI.SION   AS 

TO  PURCHASE 

The  East  Butte  Copper  Mining  Co.  paid  slightly  less  than 
$500,000  for  its  recently  acquired  Dives-Pelican  group  of 
silver  mines  near  Georgetown,  Colorado.  These  properties 
are  situated  about  60  miles  west  of  Denver,  and  from  the 
time  operations  were  started  in  1870,  the  owners  extracted 
from  $8,000,000  to  $15,000,000  worth  of  ore.  When  these 
mines  were  first  operated,  oil-flotation  and  more  modern 
methods  of  concentration  and  treatment  were  unknown. 
The  recovery  by  the  first  owners  did  not  average  more  than 
40 Tr  of  the  metal  content  of  the  ore,  compared  with  85  to 

90  <^  under  present-day  methods.  At  that  time  only  ore 
averaging  12  oz.  silver  per  ton  or  above  was  treated.  There 
Is  consequently  on  the  dumps  today  a  very  large  quantity 
of  ore  that  is  considered  now  high-grade  product,  and  with 
oil-flotation  the  waste  material  of  other  years  can  be  made 
highly  profitable.  From  the  ore  in  sight,  in  the  mines  and 
on  the  dumps.  East  Butte  estimates  there  is  enough  silver 
to  pay  for  the  whole  cost  of  the  mines.  The  first  payment 
to  be  made  in  cash  Is  one  of  5%,  and  the  balance  is  spread 
over  a  number  of  years,  dependent  upon  the  amount  of  ore 
producf.i.  For  the  last  two  months  East  Butte  has  been 
running  a  lOO-ton  mill  on  test-work  and  the  assays  and 
yields  are  such  that  a  "^OO-ton  per  day  mill  is  in  process  of 
erection.  It  Is  estimated  this  mill  be  be  operating  at  ca- 

pacity by  the  first  of  April  and  will  yield  a  profit  of  between 
$1.50  to  $2  per  ton  of  ore,  or  between  $20,000  and  $25,000 
net  monthly.     The  whole  plan  is  virtually  one  of  option   ■ 
the  first  payment  being  less  than  $25,000 — and  East  Butte 
can  abandon  the  enterprise  at  any  time  without  entangle- 

ments, but  it  is  believed  the  mines  will  be  a  source  of  steady 
earnings,  baaed  on  what  has  been  shown  to  date. 

OREGOX    SECTIOX   OF   A.   I.   M.   &   M.   E.   FAVORS   PRO- 

I'OSED  .MINING  ACT,  WITH  RESERVATIONS 

At  the  second  annual  meeting  of  the  Oregon  Section  of 
the  A.  I.  M.  &  M.  E..  held  at  Portland  on  January  28,  H.  M. 
Parks  was  elected  chairman  and  P.  R.  Hines  secretary. 
The  following  resolution  was  passed: 

"The  Oregon  Section  of  the  A.  I.  M.  &  M.  E.  is  in  favor 
of  revising  and  codifying  the  present  mining  laws  of  the 
United  States  and  is  in  accord  with  the  principles  of  H.  R. 
773  6  and  the  abolishment  of  the  apex  law  and  extralateral 
rights,  but  we  wish  to  call  attention  to  the  following  objec- tions: 

"Provision  should  be  made  for  acquiring  mineral  rights 
on  such  withdrawals  of  public  land  as  would  not  be  in- 

juriously affected  thereby,  and  for  the  use  of  so  much  sur- 
face as  might  be  found  necessary  under  regulations  made 

by  the  head  of  the  Department  having  charge  of  such  reser- vations. 

"The  location  and  holding  of  mining  claims  on  which  no 
discovery  has  been  made  should  not  be  authorized  on  the 
same  terms  with  claims  having  a  discovery,  but  exclusive 
prospecting  permits  might  be  properly  authorized  upon  a 
showing  of  probability  that  hidden  deposits  of  ore  exist  at 
depth,  such  permits  to  be  followed  by  location  after  the 
actual  discovery  has  been  made. 

"Verification  of  discovery  provided  for  in  Sec.  5  should 
not  be  intrusted  to  Deputy  Mineral  Surveyors  or  other 
oflicers  unless  they  have  proven  themselves  to  be  qualified 
to  judge  the  value  of  mineral  deposits. 

"The  officer  appointed  to  verify  the  discovery  should  not 
be  required  to  accept  evidence  unless  he  believes  that  a  dis- 

covery has  actually  been  made.  He  should  be  given  discre- 

tion to  judge  the  credibility  of  witnesses.  The  word  'com- 
petent' should  be  added  prior  to  the  word  'persons'  at  be- 
ginning of  line  6,  page  5,  and  the  word  'shall',  line  8,  page 

5,  should  be  changed  to  'may'  so  the  sentence  may  read: 
"  'If  discovery  of  a  valuable  mineral  be  made  by  drilling 

more  than  100  ft.  in  depth,  affidavits  by  at  least  two  com- 
petent persons  thoroughly  acquainted  with  the  facts,  set- 

ting forth  the  nature  of  the  discovery  and  the  place,  depth, 

and  time  at  which  it  was  made,  may  be  accepted,  etc' 
"The  provision  that  one  discovery  shall  be  sufficient  for 

160  acres  unduly  restricts  the  opportunities  of  others  and 
offers  too  many  opportunities  for  acquiring  lands  desired 
for  other  purposes  under  the  cloak  of  mining  laws. 

"The  provision  requiring  patent  within  seven  years  will 
work  hardship  on  the  poor  prospector  who  must  develop  a 

group  by  his  own  labor  and  earn  bis  living  by  outside  em- 
ployment at  the  same  time. 

"The  form  of  location  notice  should  be  prescribed  by  the 
Commissioner  of  the  General  Land  Office  rather  than  the 

Surveyor  General  in  order  that  the  procedure  may  be  uni- 
form in  all  States. 

"It  should  be  more  clearly  provided  that  a  claim  becomes 
'void'  rather  than  'voidable'  as  at  present  in  the  event  of 
failure  to  perform  annual  assessment  work. 

"The  words  'during  which  location  of  claim  be  made', 
line  6,  page  10,  appear  superfluous. 

"The  last  proviso  of  Par.  E.  Sec.  6,  appears  superfluous 
and  unreasonable. 

"The  language  of  the  present  statute  should  be  followed 
in  line  5,  page  19,  and  also  in  line  17,  same  page,  relative 
to  mill-sites. 

"Provision  should  be  made  for  easement  for  right-of-way 
for  tunnels  to  reach  mineral  deposits  or  for  drainage  pur- 

poses from  without  the  claims. 
"Provision  should  be  made  for  recording  proof  of  labor, 

and  this  record  should  be  compulsory. 
"The  Section  believes  that  the  provision  for  claims  to  be 

located  by  legal  sub-divisions  or  on  cardinal  lines  is  inad- 

visable." 
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JIB  MINE  AT  BASIX,  MONTANA,  IS  RE-OPENED 

The  old  Jib  mine  situated  at  Basin,  2  3  miles  north-east 
of  Butte.  Montana,  has  been  re-opened.  The  Jib  property 
is  a  consolidation  ot  the  Katie,  Hope,  and  Atlantic  mines,  of 
which  the  Hope  is  probably  the  best  known  on  account  of 
its  past  production.  About  $2,000,000  worth  of  ore  had 
been  mined  from  above  the  3  00-ft.  level,  prior  to  1898,  since 
which  time  little  work  has  been  done.  Robert  W.  Shingle, 
of  Honolulu,  and  associates  in  San  Francisco  who  through 
Joseph  Pheby  obtained  an  option  on  the  controlling  interest 
in  the  Jib  company  will  unwater  the  mine  and  thoroughly 
check  the  sampling  ot  engineers  who  examined  the  mine 
when  it  was  in  operation.  Among  the  men  who  have  given 
favorable  reports  on  the  property  are  A.  A.  Blow,  R.  M. 
Atwater.  Wm.  G.  Nebeker,  Arthur  L.  Pierce,  E.  Maltby 
Shipp,  and  John  C.  Adams.  Aside  from  the  value  of  the 
ore  developed  in  the  upper  levels  the  chief  interest  in  the 
property  centres  in  the  remarkable  possibilities  of  opening 
rich  copper  ore  below  the  present  workings.     In  his  report 

Pos  Cabezas. — The  Elma  shaft  of  the  Central  Copper  Co., 
which  is  being  sunk  to  the  1000-ft.  level,  is  now  down  300 
ft.  and  stations  are  being  cut  at  the  300-tt.  and  200-ft. 
levels.     A  new  orebody  was  cut  recently  on  the  300-ft.  level 
of   the   Consolidated    workings.   It   is   reported   that   the 
Silver  Camp  group  of  claims  has  changed  hands  and  the 
new  owners  have  already  commenced  operations.  The  Sil- 

ver Camp  is  one  of  the  oldest  locations  in  the  district,  high- 
grade  silver  ore  having  been  taken  out  in  the  early  days. — — 
F.  H.  Huntsman  has  secured  judgment  by  default  against 
the  Dos  Cabezas  Gold  Ridge  Mining  Co.  for  the  sum  of 

$44,571.  This  property  is  one  of  the  most  extensively  de- 
veloped gold  properties  of  the  Dos  Cabezas  district.  A  200- 

ton  mill  has  recently  been  erected  at  the  mine. 

Holbrook.. — It  is  reported  that  the  Bethlehem  Steel  Co. 
has  bonded  42  claims  containing  iron  ore  owned  by  William 
Bostwich  and  others  in  the  Canyon  Creek  district  for  $150,- 
000.  Several  months  ago  the  Colorado  Fuel  &  Iron  Co.  was 

reported  as  having  secured  leases  and  options  on  a  consid- 

Surface  Plant  of  the  Jib  Mining  Company,  at  Basin,  Montana 

on  the  geology  of  the  property  A.  A.  Blow  said;  "The  veins 
in  the  Basin  district  are  in  the  continuation  of  the  same 
mineral  belt  as  the  Butte  mines,  and  it  Is  a  fair  geological 
inference  that  these  lodes  will  undergo  the  same  enrichment 
in  copper  which  has  developed  at  depth  of  from  1000  to 

2400  ft.  in  the  Butte  mines  ..."  The  company  enjoys 
many  economic  advantages.  The  Great  Northern  railroad 
passes  through  the  property  as  does  also  the  high-tension 
power-transmission  line  of  the  Montana  Power  Co.  It  also 
owns  adequate  water  rights.  Mine  equipment  includes 
hoists,  compressors,  motors,  pumps,  air-drills,  cars;  in  fact 
everything  is  ready  for  the  immediate  resumption  of  pro- 

duction. If  the  sampling  proves  satisfactory  funds  are  avail- 
able for  the  erection  of  a  600-ton  flotation  plant  for  the 

treatment  of  the  ore  which  has  been  proved  to  be  amenable 
to  flotation  concentration.  Ore  in  the  upper  levels  is  most 
valuable  for  its  gold  and  silver  content. 

ARIZONA 

Chapparall. — The  owners  of  the  Union  mine  are  engaged 
In  preliminary  work  of  installing  a  flotation-plant  of  100- 
ton  capacity.  An  Allis-Chalmers  ball-mill,  Wilfley  tables, 
and  K  &  K  flotation  machines  will  be  the  equipment.  The 
ore  carries  gold,  silver,  and  some  lead.  Heavy  snow  has 
delayed  work  on  the  mill  and  hauling  of  the  machinery. 

erable  acreage  bearing  iron  ore.  This  area  is  a  considerable 

distance  from  transportation  but  offers  inducements  on  ac- 
count of  the  size  and  the  grade  of  the  iron  ore. 

Humboldt. — The  Arizona  National  company  has  sunk  a 
winze  200  ft.  below  the  200-ft.  level,  at  a  point  600  ft.  from 
its  main  shaft,  and  has  started  drifting.  The  winze  is  In 

ore  all  the  way  and  shows  two  feet  of  silver-lead  ore  that 
will  average  20  oz.  The  flotation-plant  has  been  idle  since 
December,  but  will  be  started  as  soon  as  some  changes  and 
repair  work  has  been  finished.  This  mine  has  produced  over 

$250,000  in  silver;  it  adjoins  the  old  Silver-Belt  mine.     Ed. 
Hill   is   superintendent  and   D.   M.   Reck   mill-foreman.   • 
Harkness  &  Kranz,  lessees  of  the  Lookout  mine,  are  in- 

stalling a  flotation-plant  of  50-ton  capacity  and  re-timbering 
the  old  shaft.  A  shaft  was  sunk  about  500  ft.  south  of  the 

old  workings  and  the  result  warranted  putting  these  work- 
ings in  order  and  moving  the  hoist.  Six  inches  of  solid 

galena  is  exposed  in  the  old  shaft.  The  ore  assays  over  60 
oz.  silver. 

Oatman. — The  January  statement  of  the  United  Eastern 
Mining  Co.  shows  that  the  company  during  the  year  milled 

97,413  tons  of  ore  having  a  gross  value  of  $1,973,601.  Al- 
though not  as  yet  announced,  the  net  operating  income  for 

the  year,  as  indicated  from  the  first  eleven  months  opera- 
tions, will  reach   $1,148,000.      During  December   more  ore 
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was  milled  than  in  any  other  month  of  the  past  year,  the 

tonnage  having  averagt'il  slightly  in  excess  of  300  tons  per 

day.  It  ha*  been  offlclally  announced  that  the  company  has 

purchased  a  controlling  Interest  In  the  El  Tigre  group  of 

gold  claims  in  the  State  of  Nayarlte  on  the  west  coast  of 
Mexico.   High-grade    ore    has    been    found    by    Messrs. 

Stoney  and  Ferra.  lessees  of  the  Ben  Harrison  claim  of  the 
Tom  need  iJold  .Mining  Co.  The  vein  carrying  the  rich  ore. 
which  assayed  as  high  as  $27,000  and  averages  $200  per 
ton  across  18  in.  of  vein  matter,  was  opened  by  means  of  a 
surface  cut.  A  large  amount  of  rich  ore  has  been  sacked 

for  shipment  and  the  low-grade  ore  Is  to  be  milled  at  the 
Tom  Reed  mill.  Although  rich  pockets  are  not  of  frequent 
occurrence  In  the  Oatman  district,  pockets  of  rich  gold  ore 
have  been  found  near  the  surface. 

r)lamonii-<IriIllng  operations  at  the  Oatman  United  mine 
confirm  results  obtained  heretofore.  The  orebody  recently 

discovered  now  appears  to  be  large,  the  last  drill-hole  hav- 
ing passed  through  20  ft.  of  ground  averaging  $12  per  ton 

In  gold.  It  Is  claimed  that  18  drill-holes  have  been  put  in 
to  date  at  the  600-ft.  level  and  these  holes  indicate  an  ore- 
body  that  extends  300  ft.  above  and  a  considerable  distance 
below  the  600-ft.  level.  This  strike  has  revealed  ore  to  be 
present  in  the  rhyolite;  this  heretofore  has  been  considered 
barren  rock  In  the  Oatman  district. 

CALIFORNIA 

AIli'Klinny.— The  Brush  Creek  quartz  mine,  near  Moun- 
tain House,  is  to  be  re-opened  this  spring,  according  to  an- 

nouncement made  by  the  promoters  of  the  Kate  Hardy  group 
of  mines  at  Forest,  where  a  notable  success  in  both  mining 
and  milling  is  being  achieved.  It  is  stated  that  approxi- 

mately $150,000  is  to  be  expended  in  the  re-opening  of  the 
property. 

Gra.w  Valley-. — Ore  of  milling  grade  is  coming  from  the 
new  shoot  in  the  hanging  wall  of  the  South  Star  mine  in 

the  Dead  Man's  Flat  district.  The  hanging-wall  shoot  is 
approximately  four  feet  in  width,  the  gold  being  free.  An 
old  and  first-class  shaft  was  discovered  while  another  shaft 
was  being  sunk  at  the  South  Star.  For  some  reason  it  had 
been  sealed  and  forgotten,  but  inquiry  disclosed  that  it  was 
driven  about  50  years  ago.  The  first  100  ft.  has  been  cleaned 
out  and  repaired.  It  has  been  found  also  that  the  early 
miners  left  their  underground  chutes  full  of  mill-ore,  thus 
Indicating  that  the  mine  was  closed  hurriedly  for  some  un- 

known reason.  In  the  course  of  the  new  development  more 
than  100  tons  of  good  mill-ore  has  been  hoisted  and  placed 
on  the  dump.  The  plan  for  the  present  year  calls  for  a 
modern  hoisting-plant,  compressor,  power-drills,  and  suit- 

able buildings.  A.  W.  Johnson  of  San  Francisco  is  at  the 
head  of  the  development  project. 

Mack  Sennett  and  Edward  Fatherstone,  at  the  head  of 
the  syndicate  that  has  acquired  the  Normandie-Dulmaine 
Kroup,  have  made  the  final  payment  on  the  property.  Albert 
f^reenwald,  one  of  the  owners  and  the  general  manager, 
Mates  that  the  work  Is  progressing  well.  A  shaft  is  to  be 
•unk  probably  to  a  depth  of  500  ft.  Cross-cutting  will  be 
started  from  the  present  station  at  100  feet. 

(Jrocnvlllf. — Erection  of  machinery  and  houses,  and  re- 
pair of  old  tunnels  for  active  development  has  been  com- 

pleted by  the  Madre  Mines  Co.  in  the  Arcadia  and  Southern 
Eureka,  two  of  the  six  mines,  two  miles  from  here,  acquired 
last  year  by  California  and  Hawaiian  business  men.  These 
properties  are  accredited  with  having  produced  more  than 
$1,000,000  from  shallow  workings  In  early  days.  Power- 
drills  are  ready  to  develop  the  Arcadia  orebody  and.  as  soon 
as  weather  rondltlons  permit,  another  compressor  plant  will be  built  at  the  Southern  Eureka. 

IMHTonlllp. — Mining  machinery  has  been  hauled  to  the 
Dan    Alkpn    ran.  >i    !-.    the   Good   Hill   district  of  El   Dorado 

county  by  Wolf  &  Levy,  who  have  ten  men  at  work  litvplop- 
ing  their  mine  there. 

Redding. — The  Shasta  Zinc  &  Copper  Co.  has  set  a  crew 
of  40  men  at  work  at  Bully  Hill,  building  a  refinery.  The 
company  operated  its  smelter  last  season  and  produced  sev- 

eral carloads  of  zinc  o.xide,  but  the  product  was  not  suffi- 
ciently pure  to  command  the  best  price.  By  adding  a  re- 

finery, the  zinc  oxide  can  be  made  pure  at  a  cost  that  will 
be  slight  as  compared  to  the  advanced  price  that  the  product 
may  be  sold  for.  It  is  predicted  that  the  refinery  will  be 
.completed  in  three  months. 

Sierra  City. — Announcement  has  been  made  by  California 
and  Nevada  mining  men  interested  in  the  Roman  group  of 
claims  that  work  will  be  started  as  soon  as  the  weather  con- 

ditions will  permit.  The  property  is  near  Sierra  Butte 
mine,  and  is  said  to  contain  several  veins.  The  property 
has  been  developed  by  a  1200-ft.  tunnel,  shallow  shaft,  and 
several  open-cuts.  Development  work  in  this  gold  property 
has  been  under  way  for  two  years. 

COLORADO 

Cripple  Creek. — The  January  output  of  the  Cripple  Creek 
district  totaled  52,400  tons  with  an  average  value  of  $7.40 
and  gross-bullion  value  of  $387,560.  The  low  value  was 
due  to  heavy  tonnage  treated  at  the  Independence  mill  of 
the  Portland  Gold  Mining  Co.  at  Victor — 32,800  tons  of  an 
average  value  of  $3.45  per  ton.  The  Golden  Cycle  mill  at 
Colorado  Springs  treated  the  remaining  19,600  tons  of  ore 
averaging  $14  per  ton,  or  a  total  of  $274,000. 

Denver. — The  Pactolus  Gold  Dredging  Co.,  recently  or- 
ganized by  Denver  men,  will  operate  the  Tollinsville  placer 

in  Gilpin  and  Boulder  counties  this  spring.  A  contract  has 
been  let  for  a  dredge  to  be  delivered  early  in  May.  The 

placer  is  situated  on  South  Boulder  creek,  and  tests  con- 
ducted over  a  period  of  two  years  has  shown  results  of 

from  50c.  to  $1  per  cubic  yard.  It  is  estimated  there  are 
six  million  cubic  yards  in  the  placer. 

Kokomo. — Thirty-five  miners  are  engaged  in  development 
at  the  Michigan  mine  and  two  cars  daily  are  shipped  to  the 
A.  V.  smelter.  The  force  will  be  increased  in  the  spring  and 
production  also.  Shipments  will  be  resumed  this  spring  by 
the  Kokomo  Mining  Co.  operating  the  Pearl  Consolidated 

group  in  the  Consolidated  Ten  Mile  mining  district  of  Sum- 
mit county. 

Lake  City. — A  leasing  block  at  the  third  level  of  the  Hid- 
den Treasure  mine,  one  of  the  best  known  producers  of  ore 

in  Hinsdale  county,  has  been  taken  by  C.  G.  Slocum.  a  well 
known  San  Juan  operator,  and  operations  are  planned  on  an 
extensive  scale. 

lieadville. — The  Canterbury  Hill  tunnel  is  now  equipped 
with  a  power-line,  the  compressor  has  been  installed,  and 
the  Leadville  Mines  Development  Co.  is  making  good  head- 

way with  machine-drills.  The  adit  is  in  about  800  ft.  with- 
out penetrating  solid  formation.   The  Yak  tunnel  ex- 

perimental plant  is  nearing  completion.  Low-grade  com- 
plex ores  will  be  treated  later  by  a  combination  of  flotation, 

concentration,  and  jigging.  The  low-grade  ore  mined  in  the 
tunnel  is  a  heavy  sulphide  carrying  lead,  zinc,  copper,  and 
low    gold-silver   content.   W.    R.    Bowden    and    associate 
lessees  operating  the  Henriette  in  Big  Stray  Horse  gulch  are 
shipping  1000  tons  of  black  iron  ore  to  the  Omaha  smelter 
monthly.     Prospecting  for  a  better  grade  of  ore  is  under  way 
in  the  lower  levels.   Fifty  tons  daily  of  lead  ore  is  the 
production  from  the  Izzard,  Gnome,  and  Wall  Street  mines 
in    South    Evans   gulch.      The   ore   is   treated    at   the   A.   V. 
smelter.   Lessees    on    the    first    to    fourth    levels    of    the 

Fanny  Rawlins  are  shipping  steadily  to  the  smelter.     The 
gold  content  of  the  ore  is  high.   The  Down  Town  mines 
are  again  hoisting  about  100  tons  daily,  a  favorable  rate 
having  been  secured   from   the   smelter.   It  is  estimated 
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there  are  at  this  time  1000  men  employed  in  Lake  County 
mines,  and  properties  are  starting  up  weekly. 

Montezuma. — The  tunnel-sheds  and  blacksmith-shop  at 
the  property  of  the  St.  John  Mines,  Ltd.,  of  London,  was 
totally  destroyed  by  fire  of  unknown  origin  the  night  of 
January  27.  No  instructions  have  yet  been  received  from 
across  the  water,  but  reconstruction  is  expected.  The  prop- 

erties of  the  company  are  operated  under  lease. 

Telluride. — Monthly  shipments  from  the  Ophir  Loop 
aggregate  15  cars,  10  cars  of  concentrate  was  shipped  by  the 
Belmont-Wagner  Co.  operating  the  Alta  group  and  the  re- 

mainder by  lessees  on  Ophir  mines.  The  Matterhorn  M.  & 
M.  Co.  having  acquired  title  to  the  properties  of  the  Butter- 

fly-Terrible Mining  Co.  in  the  Ophir  Loop  district,  plans  ex- 
tensive operations  this  spring.     The  mill  is  to  be  overhauled 

and  new  equipment  added.   The  Valley  View  Leasing  Co. 
is  treating  around  100  tons  daily  of  ore  from  the  San 
Bernardo  property  at  Matterhorn  at  its  new  mill.  The  re- 

covery is  reported  excellent  and  the  plant  a  success. 

IDAHO 

Clark  Fork. — The  Lawrence  mine,  a  silver-lead  property, 
after  being  idle  for  more  than  a  year,  has  been  leased  by 
Joe  Reed,  its  former  manager.  He  has  a  carload  of  concen- 

trate containing  50%  lead  and  some  silver  ready  for  ship- 
ment.    The  last  car  of  ore  shipped  from  this  mine  netted 

$5000.   The  Clarinda  mine  in  the  same  district  is  driving 
a  tunnel  toward  a  promising  vein. 

Coeur  d" Alone. — New  and  valuable  discoveries  have  been 
made  in  the  drift  on  the  300-ft.  level  of  the  Lookout  Moun- 

tain property  in  the  Pine  Creek  district.  The  drift  has  been 
driven  about  200  ft.;  three  predominating  shoots  of  good 
material  have  been  opened.  A  large  tonnage  of  ore  is  now 
available  at  the  mine  for  shipment  to  the  smelter  as  soon  as 

a  2000-ft.  tramway  can  be  completed.  The  company  will 
undertake  development  of  the  orebody  at  an  additional 
depth  of  300  ft.  below  the  No.  2  workings,  by  means  of  a 

cross-cut.  This  will  give  a  vertical  depth  of  600  ft.  be- 
neath the  No.  1  workings. 

High-grade  ore  has  been  found  by  the  Hecla  Mining  Co. 
in  its  Wide  West  claims,  according  to  reports.  The  Wide 
West  is  part  of  the  group  of  claims  in  the  Tiger-Poorman 
group  acquired  by  the  Hecla  from  the  Federal  Mining  & 
Smelting  Co.  in  the  settlement  of  litigation  in  1921.  The  ore 
is  a  foot  wide  and  was  found  in  following  a  narrow  stringer 
for  25  ft.     The  ore  contains  lead  and  silver. 

The  lower  cross-cut  adit  on  the  property  owned  by  the 
Jim  Blaine  Silver  Syndicate  has  been  advanced  275  ft.,  ac- 

cording to  Harry  Morrell,  manager.  The  face  of  the  cross- 
cut shows  good  'mineralization'. 

»nCHIGAN 

Houghton. — It  is  estimated  that  8,650,000  lb.  of  refined 
copper  was  produced  in  the  Lake  district  in  January.  This 
represents  Calumet  &  Hecla,  Copper  Range,  Quincy,  Mo- 

hawk, and  Wolverine  refinery  production.  Calumet  &  Hecla 
still  has  a  few  furnaces  in  commission,  engaged  in  smelting 
cupola  blocks  and  cathodes  from  the  electrolytic  plant.  The 
January  output  in  the  district  was  approximately  40% 
of  normal.  Rail-shipments  of  copper  are  only  half  the 
volume  of  those  during  the  season  of  navigation.  Metal 
going  out  now  is  only  for  emergency  use.  Metal  shipments 
usually  increase  with  the  opening  of  navigation  when  a  lake- 
rail  rate  of  49c.  per  100  lb.  prevails  on  copper  as  compared 
with  the  present  all-rail  rate  to  New  England  of  76  cents. 

New  Arcadian,  which  recently  reached  a  depth  of  1100  ft. 
in  its  New  Baltic  shaft,  is  now  drifting  north  and  south. 
The  north  drift  is  in  the  vein,  in  good  milling  ground  which 
compares  favorably  with  any  yet  opened  by  the  shaft.  This 
drift  will  be  pushed  a  reasonable  distance  to  prove  the 
lode  on  that  side  of  the  shaft.     All  efforts  will  then  be  cen- 

tred on  the  south  side  of  the  shaft  where  the  drift  will  be 
pushed  toward  the  New  Arcadian  shaft. 

It  is  expected  Seneca  will  be  in  readiness  to  resume  sink- 
ing in  Gratiot  No.  2  shaft  late  in  the  spring.  Work  on  the 

power-plant  and  the  building  that  will  house  the  new  hoist 
will  be  started  shortly  and  rails  will  be  laid  to  the  shaft  as 
soon  as  snow  leaves  the  ground.  Work  of  repairing  the 
shaft  is  proceeding  and  good  progress  is  being  made.  Con- 

crete for  the  shaft-collar  has  been  poured  and  the  shaft  has 
been  cleaned  out  and  re-timbered  to  below  the  sixth  level. 

Seven  Calumet  &  Hecla  conglomerate  shafts  are  receiving 
(he  attention  of  timbermen.  There  is  much  work  to  be 
done,  as  the  ground  in  the  lower  workings  has  badly  crushed 
in  places.  Good  progress  is  being  made  in  the  cleaning-up 
process  and  the  rock  being  taken  out  is  being  piled  along 
the  railroad  sidings,  to  be  shipped  later  to  the  mills.  The 
removal  of  rock,  straightening  out  of  the  skipways,  re- 
timbering,  and  shaft  repairs,  will  keep  several  hundred  men 
busy  for  some  time  to  come.  Repairs  in  the  Calumet  & 
Hecla  mills  have  not  yet  been  started.  It  is  expected,  how- 

ever, that  this  work  will  be  given  attention  shortly. 

UTAH 

Bingham. — The  Montana  Bingham  Mining  Co.  has  re- 
duced its  operating  force  to  one  shift.  The  company  now 

employs  3  5  men,  as  compared  with  75  a  few  weeks  ago. 
Production  has  been  curtailed  owing  to  the  Garfield  smelter 

having  an  over-supply  of  low-grade  copper  sulphide  ore. 
Directors  of  the  Silver  Shield  Mining  &  Milling  Co.  have 

declared  a  dividend  of  300,000  shares  of  Bingham-Galena 
Mining  Co.  stock,  payable  March  4.  This  stock  is  to  be 
divided,  share  for  share,  among  Silver  Shield  shareholders. 
The  300,000  shares  represents  the  proceeds  of  the  sale  of 
the  Silver  Shield  mine  to  the  Bingham-Galena  company. 
George  N.  Lawrence  has  resigned  as  secretary  and  treasurer 
for  the  company,  and  L.  Butterworth  was  elected  as  his 
successor. 

Eureka. — A  new  ore  discovery  was  made  recently  by 
George  Paxman  and  Mart  Steele  in  the  Golden  Treasure 
claim  of  the  Tintic  Drain  Tunnel  Co.  About  3  ft.  of  ore  has 

been  exposed,  averaging  around  30  oz.  silver.  Four  cars 
have  been  shipped. 

Shipments  of  ore  for  the  week  ending  January  28  totaled 
141  cars,  as  against  145  cars  for  the  previous  week.  The 
Tintic  Standard  shipped  59  cars;  Chief  Consolidated.  35; 

Eagle  &  Blue  Bell,  11;  Victoria,  S;  Colorado,  6;  Iron  Blos- 
som, 6;  Swansea,  4;  Bullion  Beck,  3;  Centennial-Eureka,  3; 

Dragon,  3;  Gemini,  2;  Grand  Central,  1. 
A  large  orebody  has  been  opened  on  the  1000-ft.  level  of 

the  Tintic  Standard  mine,  about  600  ft.  south  of  No.  2  shaft, 

according  to  E.  J.  Raddatz,  president  of  the  company.  An- 
other promising  showing  has  been  exposed  by  a  drift  that 

is  being  run  in  a  north-easterly  direction  from  the  1100-ft. 
level  to  connect  the  No.  2  and  No.  1  shafts.  About  50%  of 
the  ore  from  the  mine  is  being  shipped  direct  to  Salt  Lake 
valley  smelters;  the  remainder  going  to  the  mill  at  Warm 
Creek.  About  200  tons  of  ore  per  day  is  being  treated  in 

the  mill. 
Ore  shipments  from  the  Grand  Central  mine  have  been 

curtailed  during  the  past  two  weeks,  owing  to  repairs  to  the 
tramway.  Production  has  been  maintained  at  about  150 
tons  per  day.  and  several  thousand  tons  have  accumulated 
during  the  shut-down.  About  115  lessees  are  now  working 
in  the  mine. 

Park  City. — The  two  major  development  projects  in  the 
Silver  King  Coalition  mine  show  highly  gratifying  results, 
according  to  M.  J.  Dailey,  mine  manager.  The  first  is  the 

development  of  the  O'Brien  ore-channel  from  the  110-ft. 
level;  the  other  is  on  the  14  50-ft.  level,  in  what  is  known 
as  the  M.  L.  M.  zone.  About  75%  of  the  ore  production 
from  the  property  has  been  coming  from  these  two  zones.    A 
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recent  shipment  from  the  M.  L.  M.  zone,  where  the  ore  has 

b««n  proved  for  a  distance  of  700  to  SOO  ft.,  averaged  0.8 

oi.  gold,  105  o«.  sliver.  27%  lead,  and  0.66%  copper,  or  a 

smelter  value  of  J152  per  ton.  Silver  constitutes  the  main 

value  In  this  zone.  On  the  1300-ft.  level,  a  drift  has  been 

sent  out  to  develop  the  territory  beneath  the  Crescent  slopes. 

The  company's  new  concentrator  will  be  ready  for  operation 
on  March  1. 

Ore  shipments  for  the  week  ending  January  28  totaled 

2049  tons,  of  which  the  Sliver  King  Coalition  shipped  816; 

Judge  allied  companies.  79S;  and  the  Ontario,  435.  Ship- 
ments the  previous  week  totaled  2024  tons. 

The  management  of  the  Judge  allied  companies  has  de- 

cided to  electrify  the  Ontario  drain-tunnel,  used  principally 

by  the  Park-Utah  Co..  for  the  purpose  of  facilitating  the 
handling  of  ore  and  supplies.  It  is  expected  that  three 
months  will  be  required  to  complete  this  work.  Under  pres- 

ent conditions,  operations  at  the  Park-Utah  are  much  ham- 
pered owing  to  inadequate  transportation  through  the 

tunnel. 
WASHINGTON 

Chowclah. — The  United  Silver-Copper  Mining  Co.  whose 
mine  Is  4*  miles  from  here,  elected  the  following  board  of 

directors  at  the  annual  meeting  in  its  Spokane  office  re- 
cently: E.  C.  Blanchard,  president;  G.  E.  Merrill,  vice-presi- 

dent; E.  A.  Wolfle.  general  manager;  and  P.  A.  Brady, 

superintendent.  M.  E.  Poole  was  re-elected  secretary- 
treasurer.  In  1921  the  company  shipped  1335  tons  of 
ore.  containing  68,538  oz.  silver,  253.781  lb.  copper,  and  a 
small  quantity  of  gold.  The  gross  value  of  the  silver  was 
$66,885,  copper,  $21,734,  and  gold,  $79,  a  total  of  $88,699. 
Treatment  cost  $6505,  freight,  $9513,  and  tax,  $269,  a  total 
of  $16,287.  This  shows  net  returns  of  $72,411.  Production 
is  expected  to  be  increased  during  1922. 

Curlew. — Three  groups  of  mining  claims,  24  in  all,  on  the 
Kettle  river,  have  been  conoslidated  to  form  the  New  York- 
Boston  Mines  Co.  A.  M.  Nash  is  engineer  and  managing 
director  for  the  new  company.  The  three  groups  are  the 

Boston-New  York,  the  American-Granby,  and  the  National 
Silver-Lead  mines.  The  mouth  of  the  main  tunnel,  which  is 
now  in  1050  ft.,  is  only  600  ft.  from  the  Great  Northern 
railway  tracks.  The  tunnel  extended  to  4000  ft.  will  cut 
all  of  the  veins  on  the  property.  Two  veins  of  mill-ore  are 
already  cut  by  the  tunnel  and  the  next  700  ft.  will  cut  three 
more.  There  has  been  done  2500  ft.  of  work  on  the  several 

claims.  In  the  lower  tunnel  is  four  feet  of  lead-silver  ore. 
averaging  $25.  The  property  is  equipped  with  a  three-drill 
compressor.  50-hp.  boiler,  and  other  necessary  equipment, 
tools,  and  buildings. 

Spokane. — Preparations  are  completed  for  the  27th  an- 
nual convention  of  the  Northwest  Mining  Association,  to  be 

held  here  from  February  14  to  18,  according  to  Frank  C. 
Bailey,  secretary.  Wednesday  will  be  Washington  day,  and 
will  be  occupied  In  organization  and  committee  work.  Pro- 

fessor Frank  M.  Handy,  formerly  of  the  Washington  State 
College,  will  talk  on  the  mineral  resources  of  the  State.  J. 
C.  Haas,  mining  engineer  and  operator,  will  talk  on  iron 
production  and  manufacture.  In  the  evening  a  12-reel  film 

on  'Copper  Mining  in  Montana'  will  be  presented.  This  pic- 
ture is  owned  by  the  Government  and  said  to  be  the  greatest 

of  Its  kind  ever  shown.  Days  for  Idaho,  British  Columbia. 
and  Oregon  will  follow. 

It4>pulillc. — J.  E.  Daiiey  who  paid  $25,000  cash  recently 
for  the  Knob  Hill  mine  near  here,  reports  that  he  bought  it 
for  a  Los  Angel.^s  syndicate,  headed  by  L.  E.  Barker  and 
that  the  syndicate  within  90  days  will  begin  development. 

WISCONSIN 

Cuba  Chy. — The  Zinc  Hill  Co.  and  the  Connecting  Link 
Mining  Co.  were  large  shippers  of  low-grade  zinc  ore  to  the 

National  Separating  Co.,  over  the  entire  month  of  January 
regardless  of  weather  and  the  condition  of  roadways.  Both 
also  shipped  lead  ore  to  the  Federal  Lead  Co.  Experiments 
at  the  laboratories  of  the  National  Separating  Co.  have  been, 
completed,  and  additions  will  be  built  to  the  works,  with 
accruing  advantages  to  the  mining  men  of  this  field. 

Madison. — George  J.  Barker,  an  instructor  in  mining  and 
metallurgy  in  the  College  of  Mechanics  and  Engineering,  at 
the  University  of  Wisconsin,  is  carrying  on  research  in  the 
leaching  of  zinc  ores  and  the  production  of  electrolytic  zinc 
from  the  leach-solution.  The  experiments  conducted  so  far 
have  been  successful  in  showing  a  high  leaching-recovery. 
Zinc-mine  operators  have  been  co-operating  with  Barker, 
and  samples  have  been  taken  from  nearly  all  the  important 
mines  in  the  Wisconsin  field. 

Platteville. — The  improved  condition  of  the  lead-ore  mar- 
ket, especially  over  the  latter  half  of  the  month  of  January, 

was  responsible  for  more  mining  operations.  Most  produc- 
ers are  removed  considerable  distances  from  the  railways, 

and  haulage  is  performed  by  motor-truck  or  by  team.  The 
Federal  Lead  Co.  asked  for  a  quota  of  at  least  1000  tons  of 
ore,  with  offerings  of  $60  per  ton,  base  price.  On  this  basis 
some  milled  lead  ore  was  obtained  that  brought  the  top 
price  paid  for  the  month  to  $62.50  per  ton.  The  present 
price  of  lead  ore  enables  the  miner  to  sell  and  ship  at  a 
profit,  labor  being  obtainable  at  reduced  scales.  Prospect- 

ing for  lead  ore  has  increased  in  the  Galena  and  Cuba  City 
districts. 

The  zinc-ore  market  was  not  so  brisk,  a  declining  metal 
market  causing  a  sympathetic  fluctuation  in  the  price  of 
ore.  Some  high-grade  blende  was  sold  from  separating 
plants  to  the  United  Zinc  Smelters  but  the  tonnage  was  not 

great.  A  better  demand,  however,  for  the  crude  zinc  con- 
centrate from  mills  was  noticeable  and  the  mines  producing 

low-grade  zinc  concentrate  shipped  liberally  all  month, 
although  the  prices  paid  for  the  various  grades  offered  were 
discouraging. 

For  the  first  time  in  a  year  buyers  evinced  an  interest  in 

carbonate-zinc  ore,  termed  locally  'dry-bone'.  The  Mineral 
Point  Zinc  Co.  has  invariably  held  this  market  unmolested, 
and  offerings  have  been  usually  fair,  but  miners  have  been 
seeking  an  outlet  and  outside  interests  sent  a  buyer  into  the 
field  who  acquired  samples  for  assay.  The  Mineral  Point 
Zinc  Co.  laid  offerings  on  samples  taken  and  assays  previouly 
submitted  of  $12.50  per  ton,  basis  30%  zinc  content.  As 
most  of  the  ore  offered  will  test  closer  to  40%  zinc,  and  the 
unit  rise  is  about  60c.,  the  higher  grades  would  bring  about 
$18  per  ton.  less  the  usual  penalties  for  iron,  lime,  lead,  and 
moisture. 

The  Block-House  Mining  Co.  shut-down  a  year  ago,  but 
in  the  interval  the  owners  erected  a  second  zinc  concentrator 
of  200  tons  capacity.  The  Enterprise  Separating  Works, 
long  idle,  also  was  taken  over  and  a  force  of  men  put  to 
work  to  arrange  the  plant  for  active  ore  treatment.  About 

1200  tons  of  low-grade  zinc  concentrate  held  at  the  Block- 
House  mine  will  be  taken  to  this  separating  plant  for  re- 
fining. 

.ShiillsburK. — The  Pacquette  Mining  Co.  has  a  new  mine 
producing  rich  lead  ore  and  fair  zinc  ore.  Some  time  ago 
two    cars   of   high-grade   zinc   ore   were   sold   and   now   the 

Pacquette    mine    is    shipping   high-grade    lead    ore.   The 
Rodhams  Mining  Co.  opened  a  new  vein  of  lead  ore  recently 
and  recoveries  are  now  of  sufficient  volume  to  afford  ship- 

ments of  car  lots  of  high-grade  lead  ore. 

ALBERTA 

Kdinonton. — At  the  general  meeting  of  the  Imperial  Oil 

Co.,  held  in  Toronto  on  January  19.  Victor  Ross,  vice-presi- 
dent, reporting  for  the  production  department  in  the  West, 

stated  that  the  well  at  Pouce  Coupe  had  a  flow  of  10,000.000 
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cu.  ft.  of  gas  daily,  but  that  no  use  was  being  made  of  it, 
owing  to  its  remoteness  from  civilization.  Drilling  was 
being  continued  in  the  hope  of  finding  oil.  The  company 
had  abandoned  operations  at  four  wells,  but  were  still  oper- 

ating at  14  other  points,  besides  Fort  Norman.  Some  of  the 
prospects  were  promising.  The  deepest  well  that  had  been 
abandoned  was  Twin  Butte,  in  southern  Alberta,  which  had 

reached  a  depth  of  397.5  ft.  It  was  not  expected  that  any- 
thing further  would  be  heard  from  Fort  Norman  until  the 

spring,  and  it  might  be  years  before  any  definite  results  were 
obtained. 

BRITISH  COLUMBIA 

New  Denver. — The  Standard  mine,  which  had  to  suspend 
operations  during  the  recent  cold  weather,  on  account  of  a 
shortage  of  water,  has  been  re-started.  Fully  1000  tons  of 
ore  has  been  accumulated  in  the  bins,  ready  for  the  re-start- 

Quesnel. — The  Construction  Mining  Co.,  which  recently 
purchased  the  old  Mathers  property  on  Peters  creek,  a  tribu- 

tary of  Lightning  creeli,  has  struck  rich  ground.  The  old 
overshot  wheel,  which  has  been  idle  for  12  years,  has  been 
brought  into  service  again,  and  is  providing  all  the  power 
required  at  the  mine. 

Sniithers. — The  Steamship  Mining  Co.,  which  has  been  de- 
veloping a  narrow  rich  vein  on  the  King  group,  on  Drift- 

wood creek,  20  miles  from  here,  has  ceased  work  and  wound 
up  the  affairs  of  the  company.  Though  the  vein  gave  assays 
ranging  from  100  to  200  oz.  in  silver,  about  $4  in  gold  and 
10%  lead,  it  was  thought  that  its  size,  ranging  from  a  few 
inches  to  three  feet,  was  so  small  that  it  could  not  be  worked 

profitably. 
Trail. — The  ore  received  at  the  smelter  for  the  week  ended 

January   21    totaled   8631   tons,   of   which   8256    tons   came 

Arthur  Plant  of  the  Utah  Copper  Co.,  at  Garfield.     Magna  Mill  in  the  Distance 

ing  of  the  mill. -A.   S.   McCaulay  and  R.   McFarlane,  of 
Silverton.  have  shipped  a  carload  of  ore  from  the  Metallic 
group,  near  the  Galena  Farm  mine. 

Prince  Rupert. — Dale  L.  Pitt,  manager  for  the  Premier 
Gold  Mining  Co.,  passed  through  here  recently,  on  his  way 
to  Salt  Lake  City.  The  Premier  now  is  shipping  100  tons 

of  ore  per  day  by  the  new  tramway;  later,  it  plans  to  in- 
crease the  tonnage  to  double  that  amount;  it  will  also  ship 

ore  of  a  lower  grade  to  the  Granby  company's  smelter,  at 
Anyox.  In  addition  to  the  high-grade  ore  that  is  going  to 
the  Tacoma  smelter,  there  is  being  shipped  to  Tacoma,  400 
tons  of  concentrate  monthly.  This  is  obtained  from  the 
mill,  which  is  treating  100  tons  of  ore  daily.  The  tailing 
from  the  concentrator  is  ground  finely  and  cyanided,  and 

from  the  cyanide-plant  precipitate  is  being  shipped  to  the 
Selby  smelter  pending  the  completion  of  a  melting-plant  at 
the  mine.  The  tramway,  which  is  11*  miles  long,  10  miles 

being  in  Alaska,  is  the  longest  single-cable-drive  tramway 
in  the  world.  It  has  153  towers,  3  angle-stations,  and  12 
tension-anchors.  It  is  equipped  vTith  the  latest  devices 
known  to  tramway  construction.  The  survey  was  made  and 
the  tramway  built  in  12  months.  Pitt  gave  no  information 
as  to  the  relative  value  of  the  material  shipped,  but  in  the 
past  little  ore  of  a  value  below  $150  per  ton  has  been 
shipped,  while  the  concentrate  has  been  somewhat  richer. 

from  the  company's  mines.  The  other  shippers  were:  Arling- 
ton, Slocan  City,  5  tons;  Bell,  Beaverdell,  39;  Knob  Hill, 

Republic,  29;  L.  T.,  Slocan  City,  6;  Ottawa,  Slocan  City.  32; 

Paradise,  Lake  Windermere,  35;  Roseberry-Surprise,  Rose- 
berry,  175;  and  Rambler-Cariboo,  Rambler,  54. 

MANITOBA 

Elbow  Lake. — Another  important  strike  is  reported  to 
have  been  made  in  this  field.  Jacob  Cook,  a  prospector  em- 

ployed by  J.  P.  Gordon,  reports  having  discovered  a  quartz 
vein  20  ft.  wide  carrying  free  gold  some  distance  to  the 

east  and  on  the  same  contact  as  the  original  Murray  dis- covery. 

MKXICO 

Chihuahua. — J.  K.  McQuaters,  of  the  Alvarado  ^lining 
Co.,  and  other  American  capitalists  are  said  to  be  interested 
in  the  establishment  of  a  new  bank  in  the  city  of  Chihuahua, 
tor  the  purpose  of  financing  irrigating  projects  from  the 
Boquilla  dam  and  installing  hydro-electric  power  for  general 
use  at  the  mines  and  towns  throughout  the  State.  The  or- 

ganization is  to  have  a  capitalization  of  twenty  million  pesos. 
Durango. — Ernest  Stein  has  been  named  secretary  of  the 

Durango  Mining  Congress,  recently  organized  in  Durango 
City  for  the  purpose  of  encouraging  the  mining  industry  of 
the  State.     The  members  will  be  men  actively  engaged  or 
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directly  Interested  in  iiiitiinK.  milling,  or  smelting.  Offices 

have  been  established  where  an  exhibit  of  minerals  will  be 

found  and  literature  and  general  information  can  be  pro- 
cured. 

.Naroxjtri. — Three  more  carloads  of  silver  ore  have  been 

shipped  ihroush  Nacozari  from  the  Laa  Chispas  mine  of 
Minaii  Pedrarrinl  Gold  &  Silver  Mining  Co.,  making  a  total 
of  seven  cars  for  the  month;  the  net  value  was  about 
$220,000. 

ONTAHIO 

CoImUI.— On  January  27,  14  tons  of  silver,  the  largest 

bullion  shipment  in  the  history  of  the  district,  left  for  New 
York  en  route  for  China.  The  Nipissing  mine  sent  403,000 
ounces. 

KlrklHixl  Ijikp. — The  annual  report  of  the  Teck-Hughes 
for  the  year  ended  August  31  shows  earnings  of  $304,792 
and  total  revenue  of  $344,806.  The  total  expenditure  was 
$291,956.  leaving  a  net  revenue  of  $52,850.  During  the 
year  32,634  tons  of  ore  was  treated  with  a  recovery  of  $9.34 

per  ton,  operating  costs  being  $8.95  per  ton.  Ore-reserves 
were  estimated  at  98,890  tons  of  an  average  grade  of  $9.17 

with  a  gross  value  of  $907,140.  A  supplementary  state- 
ment issued  January  12  states  that  operations  since  Septem- 

ber 1  had  shown  a  net  profit  of  approximately  $10,000  per 
month,  and  that  during  December  development  on  the  sixth 
level  had  been  so  satisfactory  that  2900  tons  of  ore  had 
yielded  a  gross  return  of  about  $46,000,  which  should  give 
some  $25,000  net  profits. 

Porcupine. — Negotiations  are  in  progress  for  the  purchase 
by  the  Northern  Canada  Power  Co.  from  the  Mclntyre- 
Porcupine  of  the  right  to  develop  electric  power  at  Sturgeon 
Falls  on  the  Mattagami  river.  This  would  enable  the  power 

company -to  develop  7000  hp.  for  the  gold  mines  of  the 
Porcupine  district.  The  matter  will  not  be  finally  settled 
until    the    action    brought    by    the    Hollinger    Consolidated 

against  the  power  company  has  been  decided.   Walter  H. 
Weed,  of  New  York,  who  examined  the  Porcupine-Pay- 

master, has  made  a  report  recommending  the  expenditure 
of  an  additional  $100,000  in  development  work,  including 
the  sinking  of  the  shaft  to  a  depth  of  300  ft.  and  at  least 
1000  ft.  of  lateral  work  at  that  level. 

Skead  Town-sliip. — An  exhaustive  test  of  ore  from  one  of 
the  50  locations  of  the  Skead  Gold  Mines  has  been  completed 
at  the  Government  laboratories  at  Cobalt.  The  report  shows 
gold  content  of  $11.40  per  ton  and  copper  $10.  During  the 
last  few  months  22  new  veins  have  been  discovered  on  this 

portion  of  the  company's  holdings. 

Obituary 
Hubluird  Wilkiiih  lUH>d,  for  the  past  forty  years  a  well- 

known  and  much-respected  mining  and  civil  engineer  of 
Colorado  and  Utah,  died  at  his  home  in  Salt  Lake  City  on 
January  30,  after  an  illness  of  but  a  few  hours.  He  was 
born  in  New  York  City  on  December  3,  1849.  After  gradu- 

ating from  Dartmouth  College,  he  came  West  and  was  em- 
ployed as  civil  engineer  for  several  years  in  North  Dakota 

on  the  construction  of  the  Northern  Pacific  railroad.  He 
then  went  to  Mexico,  but  returned  within  a  short  time  to  the 
United  Slates  and  settled  at  Ouray,  Colorado,  where  he  was 
manager  for  the  Revenue  Mining  Co.  for  30  years.  At  one 
time  he  owned  part  of  the  Camp  Bird  property,  out  of  which 
Thomas  J.  Wnlsh  made  his  fortune.  In  the  early  '90s  he 
came. to  Utah,  and  acquired  a  substantial  interest  in  the  old 
Daly-West  mine.  Later  he  was  vice-president  of  the  old 
Consolidaled  Mercur  mine  at  Mercur.  For  the  past  few 
years  he  has  been  vice-president  and  general  manager  of  the 
rtah  Fire  Flay  Co  .it  Salt  Lake  City.  He  is  survived  by  one 
daughter.     His  death  will  be  sad  news  to  many. 

The  Editor  invites  memhers  of  the  profession  to  send  particulars  of  their 
work  and  appointments.     The  information  is  Interesting  to  our  readers. 

Samuel  W.  Cohen,  of  Montreal,  was  in  San  Francisco  last 
week. 

J.  K.  Turner  has  returned  from  New  York  to  Goldfield, 
Nevada. 

Lpster  W.  Strauss  has  returned  to  Valparaiso  from 
Bolivia. 

l><>uKla.s  G.  H.  Wright  is  now  with  the  Dome  Mines  com- 
pany, Ontario,  Canada. 

B.  Prcscott  is  making  geological  studies  in  the  Sierra 
Mojada  district,  Mexico. 

R.  G.  Hall,  who  returned  recently  from  Namtu,  in  Burma, 
is  temporarily  at  St.  Louis. 

Louis  A.  Wright,  formerly  of  New  York,  has  arrived  in 
San  Francisco  from  Los  Angeles. 

C.  L.  Palmer  is  now  with  the  Hollinger  Gold  Mines  com- 
pany, at  Timmins,  Ontario,  Canada. 

Dale  Ii.  Pitt,  manager  of  the  Premier  mine.  In  British 
Columbia,  was  in  San  Francisco  this  week. 

K.  F,  Klein  sailed  from  New  York  for  Maracaibo,  Vene- 
zuela, where  he  will  be  with  the  British  Equatorial  Oil  Co. 

Charles  B.  Croner  is  examining  properties  in  the  Gold- 
strike  district,  south-east  of  Modena,  Utah,  for  Eastern 

capital. 
H.  G.  S.  Anderson,  assistant  general  manager  of  the  Chino 

Copper  Co.,  has  returned  from  New  York  to  Hurley,  New 
Mexico. 

Samuel  H.  Dolbear  left  New  York  for  Quebec  late  in 
January.  He  expects  to  visit  Ontario  before  returning  to 
New  York. 

S.  Herbert  WlUiiuns,  general  manager  for  the  Boston  & 
Ely  Consolidated  Mining  Co.,  is  on  his  way  from  Nevada  to 
New  York. 

.Tames  R.  Finlay  has  completed  his  valuation  of  the  mines 
of  New  Mexico  tor  the  purpose  of  taxation.  He  has  returned 
to  Los  Angeles. 

George  W.  Lambourne,  president  of  the  Judge  allied  com- 
panies at  Park  City,  Utah,  has  returned  to  Salt  Lake  City 

from  New  York. 

Arthur  W.  Jenks  returned  last  week  from  an  extended 

trip  in  Northern  Ontario  where  he  has  been  examining  min- 
ing properties  for  New  York  clients. 

Morris  B.  Parker,  of  Hollywood.  California,  left  last  week 
for  a  trip  into  Sonora,  Mexico,  to  make  examinations  of  the 
San  Jose  mining  properties  near  Nacozari. 

Gomer  P.  .Jones,  general  manager  for  the  Hedley  Gold 
Mining  Co.,  passed  through  San  Francisco  on  his  return 
from  Los  Angeles  to  Hedley,  British  Columbia. 

Roscoc  Wlieoler,  who  has  been  living  at  Berkeley,  is  re- 
turning to  Hedley,  B.  C,  as  mill  superintendent  to  the 

Hedley  Gold  Mining  Co.,  which  is  resuming  operations. 
V.  H.  P<-<Tiiian  passed  through  San  Francisco  this  week 

on  his  way  to  Aguascalientes,  where  he  will  take  charge  of 
the  blast-furnace  department  at  the  A.  S.  &  R.  smelter. 

Arthur  L.  Tuttle,  of  the  Tennessee  Copper  Co.,  has  arrived 
in  Mexico  from  New  York.  He  is  interested  in  a  number  of 
mines  at  Jimulco,  Los  Reyes,  and  other  places  near  Torreon. 

S.  P.  Shaw  is  now  manager  tor  the  Cia.  Minera  la  Con- 
stancia  and  superintendent  of  the  properties  controlled  by 
the  Cia.  Minera  de  Peiiflles,  in  the  Sierra  Mojada  district  of 
Mexico. 

Hugh  M.  Benton,  formerly  instructor  in  metallurgy  at  the 
Case  School  of  Applied  Science,  has  entered  private  practice 
as  a  consulting  mining  and  metallurgical  engineer,  with 
headquarters  at  the  National  City  building.  Cleveland,  Ohio. 
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THB   ME^TWIv    MARKET 

■'^*sm   1  : 

HETAI.  PRICES 

San  Francisco,  February  7 

Aluminum-dust,  cents  per  pound    65 
Aluminum  sheets,  cents  per  pound    60 
Antimony,   cents   per  pound    6 — 8 
Copper,   electrolytic,   cents   per  pound   14.25 — 14.75 
Lead,  pig,  cents  per  pound     4.95^  5.95 
Platinum,   pure,   per   ounce    $95 
Platinum.    10%   iridium,   per  ounce    $105 
Zinc,    slab,   cents  per  pound        6.50 — 7.50 
Zinc-dust,    cents    per    pound        9.00 — 9.50 

EASTERN   METAL   MARKET 

(By  wire  from  New  York) 

February  6. — Copper  is  dull  and  easier.    Lead  is  quiet  and  steady.     Zinc 
is  inactive;  no  chang:e. 

SILVER 

Below  are  given  oflBcial  or  ticker  quotations  for  silver  in  the  open  market 
as  distinguished  from  the  fixed  price  obtainable  for  metal  produced,  smelted, 
and  refined  exclusively  within  the  United  States.  Under  the  terms  of  the 
Pittman  Act  such  silver  will  be  purchased  by  the  United  States  Mint  at  $1 
per  ounce,  subject  to  certain  small  charges  which  vary  slightly  but  amount 
to  approximately  three-eighths  of  one  cent.  The  equivalent  of  dollar  silver 
(1000  fine)  in  British  currency  is  46.65  pence  per  ounce  (925  fine),  calcu- 

lated at  the  normal  rate  of  exchange. 
New  York  London 

Date 
Jan. 
Feb. 

cents 
31   66.12% 
1   86.37  Vj 
2   66.50 
3   66.62  Vj 
4   66.50 
5  Sunday 
6   66.00 

pence .35.35 
35.12  % 
35.12% 
35.12% 

34,75 

34.62  % 

Dec. 
Jan. 

Feb, 

Average  week  ending 

Cents 26      65.50 
2      64.83 
9      64.90 

16      66.06 
23      65.27 
30      65.46 
6      66.35 

Pence 35.25 
34.90 
34.83 

35,31 
34.90 
35.06 
35.00 

1920 
.  .133.77 
.  .131.27 
.  .  125.70 

Apr   119,56 
May       103.69 
June         90.84 

Jan. 
Feb. 
Mch 

1931 
65.95 
,59.55 
56.08 
59.33 
59.90 
58.51 

Monthly  averages 

19: 
1920 

July       92.04 
Aug   96.23 
Sept   93.66 
Oct   83.48 
Nov   77.73 
Dec   64.78 

1921 59.99 
61.59 

66.22 
71.00 
68.34 
65.76 

COPPER 

Prices  of  electrolytic,  in  cents  per  pound. 
Date 
Jan.  31 . 
Feb.  1 . 

"  4. 
5  Sunday 

.13.37% 

.13.37% 

.13.35 

.13.25 

.13.25 

.13.25 

Dec. 

Jan. 

Average  week  ending 
26   13.62 
2   13.62 
9   13.56 

16   13.63 
23   13.54 
30   13.48 
6   13.29 

Jan. 
Feb. 
Mch. 
Apr. 
May 
June 

1920 
.19.25 
.19.05 
.  18.49 
.19.23 
.  19.05 
.19.00 

1921 
13.94 
13.84 
13.20 
13.50 
13.74 
13.83 

Monthly  averages 
1922 
13.54 

1930 

July       19.00 
Aug   19.00 
Sept   18.75 
Oct   16.53 
Nov   14.63 
Dec   13.18 

1931 
12.46 
11.71 
12.03 12.66 
13.07 
13.54 

1922 

LEAD 

Lead  is  quoted  in  cents  per  pound,  New  York  delivery. 

31   
4  70 

1        4.70 
4  70 

3 
4  70 

4        4.70 
5  Sunday 
6        4.70 

Date 
Jan. 
Feb. 

1920 
Jan    8.65 
Feb    8.88 
Mch    9.22 
Apr    8.78 
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TIN 

Prices  in  New  York,  in  cents  per  pound. 
Monthl.v  averages 
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Zinc  is  quoted  as  spelter, 
in  cents  per  pound. Date 
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QUICKSILVER 

The  primary  market  for  quicksilver  is  San  Francisco.  CaUfomia  being 
the  largest  producer.  The  price  is  fixed  in  the  open  market,  according  to 
quantity.     Prices,  in  dollars  per  flask  of  75  pounds. 
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THE    FEDERAL   RESERVE    BANK    AND    AGRICULTURAL    'BLOC' 

"The  attacks  of  the  agricultural  bloc  in  Congress  upon  the  administra- 
tion of  the  Federal  Reserve  System  and  the  effort  to  obtain  by  legislation 

special  recognition  for  the  farmer  interests  in  the  personnel  of  the  Federal 
Reserve  Board  constitute  a  grave  menace  to  the  services  of  the  Federal 
Reserve  System  and.  in  consequence,  a  menace  to  the  country's  welfare" 
declares  'The  Guaranty  Survey'. 

"While  the  proposed  legislation  in  its  most  dangerous  form,  that  of  ex- 
plicitly requiring  the  President  to  appoint  a  farmer  to  the  Reserve  Board 

has  been  modified,  the  substitute,  which  has  been  passed  by  the  Senate  and 
which  increases  the  membership  of  the  Board  on  the  reported  understand- 

ing that  a  farmer  will  receive  the  appointment,  does  not  disguise  the  pur- 
pose of  the  agricultural  interests  to  secure  special   treatment. 

"While  there  is  validity  in  the  contention  of  the  farmers  that  the  opera- 
tion of  economic  forces  at  present  reacts  unfavorably  on  their  position,  it 

is  clear  that  the  course  now  being  pursued  in  Congress  will  not  only  fail 
to  alleviate  the  adverse  situation  but  will  render  it  more  complex  and 
difficult  of  correction.  Any  attempt  in  contravention  of  economic  laws,  in 
this  case  as  regards  money  and  credit  in  relation  to  the  agriculturists,  to 
secure  the  advantage  of  special  interests  must  inevitably  arouse  false  hopes 
and  delay  necessary  readjustments  in  accordance  with  sound  economic 
principles.  Moreover,  the  placing  of  a  'dirt'  farmer  on  the  governing  board 
of  the  national  banking  system  cannot  serve  the  agriculturists  as  a  medium 
for  solving  their  problems. 

"The  present  class  agitation  in  many  respects  is  not  unlike  that  which 
developed  during  the  agrarian  movement  which  was  initiated  soon  after  the 
C^vil  War  and  which  culminated  in  the  'nineties,  with  attempts  to  force  a 
'suflicient'  issue  of  Government  paper  money,  the  aboUtion  of  national 
banks,  and  a  revision  of  the  tariff  dictated  by  narrow  class  interests.  In 
a  period  in  which  economic  forces  are  unsettled  and  are  seeking  to  find 
proper  relationships,  a  lack  of  understanding  of  the  fundamental  elements 
in  the  situation  is  not  uncommon.  A  concerted  movement  based  on  a  mis- 

conception of  the  causes  and  the  remedies  for  such  a  situation  oftentimes 
may  gain  considerable  headway  and  result  in  unsound  legislation  before  its 
dangers  are  realized  and  corrective  action  is  undertaken.  The  experience 
of  the  past  should  teach  the  farmers  that  their  prosperity  cannot  be 
effected  apart  from  the  readjustment  which  the  whole  world  is  strixnng  for 
and  that  it  can  be  restored  only  when  the  causes  of  the  general  maladjust- 

ment are  recognized  and  means  found  to  eliminate  them. 

"The  full  effectiveness  of  a  great  banking  system  like  ours  can  be  pre- 
served only  if  it  is  administered  in  behalf  of  the  common  good,  not  of 

class  interests.  The  immediate  problem  th.at  concerns  the  preservation  of 
the  Federal  Reserve  System  unhampered  by  selfish  motives,  is  best  summed 
up  in  the  AdWsory  (Council's  statement  of  the  cardinal  principles  of  the 
Federal  Reserve  System.  These  are  that  the  System  should,  first,  main- 

tain its  character  as  a  reserve  .s.vstem  and  keep  its  assets  'safe  and  liquid' : 
and.  second,  the  independence  of  the  Board  must  be  'strengthened  and  pro- 

tected' by  obtaining  the  services  of  men  of  the  highest  intelligence  and 
integrity,  free  from  political  or  other  selfish  influences." 

MONET   AND   EXCHANGE 

Foreign  quotations  on  Februar.v  7  are  a,s  follows: 
Sterling,   dollars:  Cable        4.35 

Demand        4,34  % 
Franc,  cents :         Cable        8.40 

Demand        8.47 
Lira,   cents:  Demand        4.78 
Mark,   cent :       0,50 
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Eastern  Metal  Market 
New  York,  February  1. 

Extreme  dullness  pervades  most  of  the  markets;  prices  in 
Home  are  lower. 

Demand  for  copper  is  very  small  and  quotations  have 
declined. 

The  tin  market  Is  active  one  day  and  quiet  the  next. 
Buying  of  lead  continues  steady  at  firm  prices. 
There  Is  no  life  to  the  zinc  market  and  prices  have  again 

fallen. 

Antimony  Is  lower. 

mON  AND  STEEIj 

As  January  ends,  the  amount  and  character  of  new  de- 
mand for  steel  products  is  somewhat  better  than  at  any  time 

In  the  month.  The  larger  amount  of  new  construction  work 
ahead,  not  omitting  a  better  prospect  here  and  there  for 
shipyards,  accounts  in  the  main  for  the  improvement,  but 
there  is  also  a  healthy  volume  of  replenishment  buying. 
Chicago  rather  than  Pittsburgh  sees  conditions  in  a  more 
favorable  light. 

The  Steel  Corporation's  statement  for  the  last  quarter  of 
1921,  showing  net  earnings  to  be  $1,700,000  greater  than 
In  the  third  quarter,  reflects  the  40%  increase  in  output  in 
the  last  quarter,  with  the  offset  of  lower  prices  than  the 

average  for  the  third  quarter,  says  'The  Iron  Age'. 

COPPER 

It  Is  definitely  established  that  electrolytic  copper  can  be 
obtained  in  fairly  large  quantifies  from  some  sellers  as  low 
as  13.371c.,  refinery  (or  New  York),  and  13.62Jc.,  delivered, 
for  February  and  March.  Most  large  producers  refuse  to 
quote  less  than  13.87*  to  14c.,  delivered,  but  there  are 
evidently  enough  sellers,  dealers,  and  small  producers,  will- 

ing to  meet  the  lower  prices  and  some  fairly  good  business 
has  been  done.  In  any  event  the  volume  is  not  heavy,  for 
consumers  generally  are  well  covered  by  their  purchases  last 
year  and  are  specifying  freely  on  their  contracts.  Buying 
for  export  is  not  as  heavy  as  formerly,  but  is  good.  Lake 
copper  Is  quoted  at  13.G2Jc.,  delivered,  in  a  quiet  market. 

TIN 

Activity  In  the  Straits  tin  market  has  been  confined  to  one 
day,  Thursday.  January  26.  when  sales  were  brisk,  estimates 
placing  the  total  at  600  to  1000  tons,  the  latter  figure  prob- 

ably being  too  high.  On  other  days  the  market  has  been  dull 
and  quiet.  In  the  one  day  referred  to,  dealers  and  importers 
were  the  largest  purchasers  although  consumers  also  took  a 
hand  and  all  reasonable  offerings  were  quickly  absorbed. 
Buyers  evidently  considered  that  the  liquidation  by  the 
Chinese  of  their  metal  before  their  new  year,  January  28, 
had  spent  Itself  and  that  it  was  a  good  time  to  enter  the 
market.  On  the  New  York  Metal  Exchange  25  tons  of 
Straits  tin  for  May-June  shipment  was  sold  at  30.25c.  on 
January  25  and  also  50  tons  for  delivery  in  1922  at  seller's 
option  at  30c.  There  was  only  a  small  advance  in  London 
on  Friday  following  the  activity  here,  but  yesterday  there 
was  an  advance  of  £2  per  ton  over  Monday,  with  spot  stand- 

ard selling  at  £159  10a.,  future  standard  at  £161  5s.,  and 
spot  Straits  at  £161  10s.,  all  about  £1  per  ton  higher  than  a 
week  ago.  Arrivals  thus  far  this  month  have  been  3910 
tons,  of  which  only  7  5  tons  came  in  through  Pacific  ports. 
Tin  afloat  on  January  30  Is  reported  as  7035  tons. 

LEAD 

Fundamental  conditions  are  unchanged.  Demand  con- 
tinues steady  and  fully  equal  to  production,  with  prices  firm 

and  steady  at  4.70c.,  New  York  and  St.  Louis,  asked  by  the 
leading  Interest,  and  at  4.40c.,  St.  Louis;  a;id  4.70  to  4.75c., 

New  York  and  Eastern  ijoints,  is  asked  by  independents. 
Unless  production  is  augmented  in  the  near  future,  some 
think  the  metal  will  be  scarce  and  higher. 

ZEVC 

Absolute  stagnation  characterizes  this  market.  As  a  con- 
sequence offerings  from  weak  hands  or  from  sellers  desiring 

to  do  some  business  depressed  values  until  prime  Western 
for  early  or  30-day  delivery  is  quoted  at  4.50c.,  St.  Louis, 
or  4.85c.,  New  York,  as  contrasted  with  4.65c.,  St.  Louis,  a 
week  ago.  Demand  is  confined  to  carload  and  100-ton  lots 
tor  early  delivery  to  fill  immediate  needs,  but  even  these  are 
few  in  number.  The  London  market  is  falling  also  and  at 
about  the  same  rate. 

ANTIMONY 

The  market  is  dull  and  lower  with  wholesale  lots  for  early 

delivery  quoted  at  4.40c.  per  pound,  duty  paid,  New  Y'ork. 
ALUSUNUM 

There  is  no  activity.  The  leading  producer  quotes  virgin 
metal,  98  to  99%  pure,  at  19  to  19.10c.  per  pound,  t.o.b. 
plant,  in  wholesale  lots  for  early  delivery,  while  the  im- 

ported metal  of  the  same  grade  is  quoted  at  17.50  to  18.50c., 
New  York,  duty  paid. 

ORES 

Tungsten:  Improvement,  if  any,  is  very  slow.  Some  in- 
quiry is  reported  but  little  business  has  been  done.  Scarcely 

any  high-grade  is  being  ordered  and  not  much  Chinese  ore 
is  available.  Quotations  are  unchanged  at  $2  per  unit  and 

higher. 
Molybdenum:  There  is  no  change  in  quotations  which  are 

nominal  at  45  to  50c.  per  pound  of  MoSj  in  regular  concen- 
trates.    No  business  is  reported. 

Manganese:  Quotations  for  high-grade  ore  range  from  2  2 
to  25c.  per  unit,  seaboard.  There  are  offerings  of  Russian 
ore  at  25c.  per  unit,  seaboard,  two  cargoes  of  which  are  to 
sail,  one  of  5000  tons  in  February  and  6000  tons  in  March, 
on  which  23.50c.  per  unit  was  refused. 

Chrome:  The  market  is  dull  and  devoid  of  interest  with 
quotations  nominal  at  $20  per  net  ton,  c.i.f.  Atlantic  ports 
and  higher. 

FERRO-ALLOYS 

Ferro-manganese :  Carload  and  small  lots  in  limited  num- 
ber continue  to  constitute  the  demand.  Both  British  and 

domestic  alloy  is  being  sold  to  meet  this  demand  and  the 

Carnegie  Steel  Co.  is  now  selling  on  a  seaboard-basis  quota- 
tion of  $58.35. 

SpiegeleLsen:  Business  is  confined  to  carload  and  small 
lots,  sales  having  aggregated  about  200  tons,  all  at  $26, 
furnace,  for  the  19  to  21%  material,  and  at  $25  for  the  16 
to  19%  alloy. 

Ferro-tungsten :  The  market  is  devoid  of  any  feature  or 
activity  and  quotations  continue  nominal  at  40  to  45c.  per 
pound  of  contained  tungsten,  with  the  foreign  product  at 
50c.,  duty  paid,  f.o.b.  Atlantic  ports. 

Ferro-silicon:  Sales  of  small  and  carload  lots  continue  to 
constitute  the  active  business  which  is  being  done  at  $55  to 

$60  per  ton,  delivered.  One  seller  will  not  consider  long- 
time contracts  for  1922. 

Pen-o-cliromium :  Quotations  continue  nominal  in  a  quiet 
dead  market  at  13  to  14c.  per  pound  of  contained  chromium, 
delivered,  depending  on  the  carbon  content,  quality,  etc. 

Total  purchases  of  domestic  silver  under  the  Pittman  Act 
to  date  total  about  90,000,000  ounces. 
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INFORiMATJON    FURNISHED   BY    MANUTACTrRERS 
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IS  THERE  A  CLASSIFYING  ACTION  WITHIN  THE 
CONICAL.  MILL? 

When  the  conical  mill  was  first  introduced  in  the  mining 
industry  several  years  ago,  there  was  considerable  discus- 

sion as  to  its  merits.  The  principal  claim  for  the  conical 
shape  then  was,  and  now  is.  the  classifying  action  of  the 

grinding-media  that  occurs  during  the  rotation  of  the  mill. 
Several  prominent  engineers  have  recently  remarked  that, 

in  their  opinion,  no  classifying  action  exists.  The  opinion 
of  these  engineers  cannot  be  treated  lightly,  although  it  is 

reasonable  to  say  that,  not  having  any  particular  interest  in 
the  conical  mill,  it  was  not  to  their  advantage  to  spend  a 
great  deal  of  time  in  close  investigation  of  the  facts.  There 
must  be  many  others  of  the  same  opinion,  while  others  are 
positive  that  there  is  a  condition  within  the  mill  which  causes 
the  large  balls  to  remain  at  the  greatest  diameter  and  the 
smaller  sizes  in  the  cone.  Both  contentions  cannot  be  right. 

This  article  is  written  by  one  who  is  a  firm  believer  in  the 
classifying  action  of  the  conical  mill,  and  facts  are  presented 
in  an  endeavor  to  substantiate  this  belief.  Mr.  Arthur  H. 
Sancton,  Canadian  engineer  for  Fraser  &  Chalmers,  Ltd., 
London,  at  the  time  the  Hardinge  mill  first  came  upon  the 

'  nr/aied'  ittieApJ  rreigfitfl 

Jo"     Jp'     io* 
Fig.   2 

market,  was  instructed  by  his  company  to  investigate  the 
segregating  feature  of  the  conical  mill.  Upon  request,  he 
submitted  a  copy  of  the  sketch  similar  to  Fig.  2.  His  in- 

vestigation covered  the  pebble-mill  only,  but  it  stands  to 
reason  that  if  the  segregating  action  was  shown  in  a  pebble- 
mill,  a  similar  action  would  be  shown  in  a  ball-mill,  with  the 
much  heavier  balls  as  grinding-media.  This  assumption  has 
been  verified  by  several  unofficial  investigations  with  the 
conical  ball-mill. 

The  mill  during  rotation  lifts  the  entire  mass  in  the  man- 
ner as  shown  in  Fig.  1.  This  apparent  pyramiding  action  is 

due  to  the  differences  in  diameter  of  the  mill.  At  the  large 
diameter,  the  mass  is  raised  higher  from  the  axis  of  rotation 
than  that  mass  near  the  discharge  opening.  This  action 
exists,  of  course,  only  while  the  mill  is  rotating.  When  the 
mill  is  stopped,  this  stoppage  occurs  very  rapidly — as  every- 

one who  has  operated  a  ball-mill  knows — the  pyramiding 
action  diminishes,  and  the  mass  within  the  mill  takes  the 

position  as  shown  in  Fig.  2.  The  large  balls  in  the  cylin- 
drical portion,  being  at  the  highest  point,  scatter  in  all  direc- 
tions, some  of  them  landing  near  the  discharge,  and  before 

they  have  a  chance  to  roll  back  down  the  cone,  the  mill  has 
stopped  and  the  mass  catches  these  balls  and  prevents  their 
further  movement. 

This  is  submitted  as  the  reason  why  large  balls  are  found 
at  or  near  the  discharge  of  the  mill  when  opening  up  and 
inspecting  the  inside,  but  it  anyone  sufficiently  interested 
would  take  the  trouble  to  do  as  Mr.  Sancton  did,  that  is, 
shovel  out  a  definite  quantity  of  pebbles,  or  balls,  as  the 
case  may  be,  irrespective  of  size,  and  then  weigh  them,  he 
will  find  that  even  though  there  are  a  few  large  balls  near 
the  discharge,  the  ratio  will  be  greatly  in  favor  of  the  smaller 
sizes.  Fig.  2  shows  the  actual  results  of  the  investigation 
made  by  Mr.  Sancton. 

Again,  why  shouldn't  the  large  mill  have  a  classifying  ac- 
tion as  well  as  the  small  models?  A  glass  model  IJ  in.  diam. 

gives  identical  results  to  the  large  glass  models  over  a  foot  in 
diameter.  This  means  a  ratio  of  about  1:10;  then  why  does 
not  a  mill  of  8-ft.  diam.  give  the  same  result  as  the  model 
one  foot  in  diameter,  keeping  the  grinding  media  and  ma- 

terial in  the  same  ratio?  No  one  can  deny  that  the  models 
show  a  segregating  action.  In  actual  operation,  there  is  the 
incoming  feed  to  take  into  account,  but  this  should  have  no 

effect  upon  the  classification  of  the  relatively  heavier  grind- 
ing media. 

It  is  the  practice  of  most  companies  operating  Hardinge 

mills  to  feed-in  the  large  replacement  balls  or  pebbles 
through  the  discharge-trunnion  while  the  mill  is  in  opera- 

tion. A  maximum  ball-charge  is  shown  when  the  mill  dis- 
charges small  balls.  Carrying  this  point  even  further,  sev- 

eral operators,  desiring  to  change  their  ball-load  to  larger 
sizes,  rather  than  dumping  the  mill  and  sorting  out  all 

sizes  of  balls,  have  added  the  larger-diameter  balls  while  the 
mill  was  running.  In  one  case  in  mind,  in  changing  a  ball- 
load  of  2-in.  diam.  balls  and  smaller  to  a  4-in.  ball-charge, 
8  tons  of  4-in.  balls  were  fed  into  the  mill  through  the  dis- 

charge-trunnion and  an  equal  number  of  small  balls  were 
forced  out.  The  balls  forced  out  were  all  approximately 

1-in.  diam.,  none  being  of  the  larger  sizes.  This  shows  that 
only  the  small  balls  were  in  the  discharge-cone  near  the 
discharge-trunnion  and  that  as  soon  as  the  large  balls  were 
thrown  into  the  discharge-opening  they  rolled  back  to  the 
large  diameter. 

The  tacts  as  presented  in  this  discussion  show  that  there 
is  a  positive  classification  of  the  grinding  media  in  the 
conical  mill,  no  attempt  being  made  to  explain  why  this 
classification   occurs.      If  there   is  anyone  who  can   present 
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evidence  which  apparently  contradicts  the  facts  as  given 

here,  they  are  urRoU  to  submit  them,  for  only  by  such  dis- 
cussion can  disputed  points  be  settled  once  and  lor  all. 

•DRYKR'   ENGINEERING 

The  art  of  drying  materials  has  talten  great  strides  during 
recent  years.  Among  the  engineers  who  have  devoted  much 
time  to  the  development  of  methods  and  equipment  is  L.  R. 
Christie,  president  of  the  L.  R.  Christie  company  of  Pitts- 

burgh. Pennsylvania.  The  company  has  recently  issued  a 
small  booklet  in  which  are  described  the  principles  of  drying, 
and  the  methods  and  the  machines  needed  in  this  work.  Mr. 
Christie  has  discussed  the  subject  of  efficient  drying  in  such 
a  manner  that  the  reader,  be  he  engineer,  plant-foreman,  or 
Investigator,  will  appreciate  the  points  that  must  be  con- 

sidered in  selecting  a  dryer. 
A  current  of  air  will  absorb  moisture  to  a  limited  extent 

but  it  is  necessary  to  have,  in  commercial  practice,  an  addi- 
tional supply  of  heat  to  ensure  reasonable  capacity.  Moisture 

must  be  evaporated  or  converted  to  a  gas  before  it  can  be 
taken  up  by  the  air.  The  air  therefore  should  be  preheated 
or  some  other  source  of  heat  provided  so  as  to  cause  this 
evaporation  as  rapidly  as  possible.  In  designing  a  machine 

for  drying  at  temperatures  below  212°F.  sometimes  termed 
by  air-absorption,  one  must  take  into  consideration  the  ca- 

pacity of  the  air  for  carrying  off  moisture  and  the  amount 
of  heat  It  can  give  up  tor  evaporation.  Air  has  a  definite 

moisture-carrying  capacity  which  increases  through  an  ac- 
celerating curve  as  the  temperature  increases.  Obviously  it 

is  advisable  to  have  as  high  a  temperature  as  conditions  will 
permit  in  the  air  delivered  to  the  dryer — but  a  careful  ex- 

amination must  be  made  of  the  temperature  at  exhaust. 

Here  are  two  factors:  the  moisture-carrying  capacity  at  a 
given  exhaust  temperature — and  operating  economy.  Oper- 

ating economy  is  generally  considered  as  being  dependent 
on  the  difference  between  the  initial  and  final  temperatures. 
But  It  is  desirable  to  have  a  high  exhaust-temperature  and 
operating  economy  calls  for  a  low  exhaust  temperature, 
therefore  a  balance  has  to  be  determined  which  will  give 
best  results. 

When  there  are  no  limitations  such  as  temperature,  dis- 
coloring of  products,  etc.,  the  simplest  form  of  dryer  is  a 

rotating  cylinder  provided  with  shelves  or  flights  for  lifting 
and  spraying  the  material  across  the  interior,  through  which 
the  hot  gases  pass.  Here  direct  evaporation  takes  place  at 

212-F.  and  the  evaporated  moisture  is  swept  out  by  the  flow 
of  furnace  gases,  induced  by  fan  or  stack.  The  diameter  and 
length  of  cylinder  have  to  be  proportioned  so  that  the  neces- 

sary volume  of  gases  can  be  passed  through  at  a  velocity 
which  will  not  cause  excessive  dust-loss  and  also  allow  time 
for  transfer  of  heat.  The  character  and  size  of  material  have 
also  to  be  considered,  as  some  require  longer  time  than 
others,  or  it  may  be  necessary  to  vary  the  distribution  of  fall- 

ing material  over  the  cross-section.  This,  in  good  design,  is 
taken  care  of  by  the  pitch  and  speed  of  rotation  and  by  the 
shape  of  spraying  flights.  The  heat  may  be  introduced  either 
at  the  discharge  end,  flowing  in  counter  direction  to  the 
material,  or  at  the  same  end  as  the  material,  flowing  in  the 
same  direction.  This  type  of  dryer  is  not  economical  in 
operation.  The  temperature  of  dry  material  and  exhaust 
gase."  arc  generally  high.  A  considerable  radiation  loss  is 
bound  to  exist  and  sometimes  incomplete  combustion  re- 

sults, causing  smoke  a:.d  further  losses. 

The  simple  direct-heat  dryer  has  been  improved  in  many 
respects  with  the  primary  Idea  of  Increasing  efliciency.  The 
first  modlflcafion  in  design  was  probably  the  enclosure  of  the 
rotating  cylintUr  In  a  brick  housing.  In  this  arrangement 
the  gases  pass  first  around  the  outside  of  the  shell,  transmit- 

ting their  heat  by  conduction  and  later  passing  through  the 
interior  of  the  shell  in  direct  contact  with  the  material. 
This,  while  It  shows  greater  economy  anu  is  less  liable  to 

affect  the  quality  of  the  product,  has  objection  in  that  the 
amount  of  brick  work  required  for  enclosing  the  cylinder  is 
expensive.  Furthermore,  it  requires  considerable  time  to 
get  the  apparatus  up  to  the  drying  temperature,  due  to  the 
great  amount  of  heat  absorbed  by  the  brick-work  for  which 
reason  they  should  be  operated  24  hours  per  day  whenever 
possible.  The  brick  enclosure,  however,  reduces  radiation 
loss  and  promotes  better  combustion.  The  heat  being  ap- 

plied to  the  exterior  of  the  shell  in  many  cases  eliminates 
the  tendency  of  materials  to  stick  by  forming  a  steam  film 
when  the  wet  material  strikes  against  the  hot  plates  and 
when  properly  used  the  objectionable  features  are  offset  by the  advantages. 

A  further  refinement  of  this  principle  comprises  a  rotating 
cylinder  with  a  centrally  located  heat-flue  attached  to  the 
cylinder  and  rotating  with  it.  This  dryer  is  undoubtedly  one 
of  the  most  advanced  and  economical  machines  for  drying 
where  conditions  will  permit  its  use.  The  principle  of  carry- 

ing the  hot  gases  through  a  central  flue  avoids  radiation 
losses  and  permits  reducing  the  brick-work  to  practically 
just  that  required  for  the  furnace.  It  is  the  ideal  applica- 

tion of  heat,  bringing  only  dry  gases  in  contact  with  the  dry 
material  and  the  moisture  being  withdrawn  at  the  wet  end 
permits  low  exhaust  temperatures  without  danger  of  detri- 

mental condensation.  A  recent  improvement  makes  the 
centre  flue  rectangular,  giving  greater  heating  surface  for 
the  same  area  of  section.  The  radiation  from  outer  shell  is 

negligible  as  the  returning  gases  are  at  very  low  temper- atures. 

It  is  generally  assumed  that  air  must  be  used  in  drying  in 
sufficient  quantity  to  absorb  the  moisture.  This  is  only  true 
in  certain  types.  In  tact  there  is  rarely  sufficient  air  for  this 
purpose  in  an  efficient  direct-fired  dryer.  Every  pound  of 
air  or  gases  passing  out  of  a  dryer  carries  away  heat,  obvi- 

ously the  less  air  the  less  heat  wasted  under  the  same  condi- 
tions of  temperature.  A  large  portion  of  the  moisture  may 

be  carried  off  as  steam  partly  condensed  and  some  of  the 

latent  heat,  in  counter-flow  machines,  utilized  in  heating  the 
fresh  materials. 

When  it  is  desired  to  remove  water  of  crystallization, 
break  up  chemical  compounds,  or  for  any  reason  to  heat 

materials  to  high  temperatures  or  burn  out  foreign  ma- 
terials, the  temperatures  required  generally  necessitate  a 

refractory  lining  within  the  rotating  cylinder;  otherwise  the 
arrangement  is  substantially  the  same  as  the  single  rotating 
cylinder.  This  is  commonly  referred  to  as  a  calciner,  roaster, 

or  kiln,  and  while  not  economical  as  compared  to  the  ad- 
vanced types  of  dryers  referred  to  above  they  are  generally 

superior  to  the  stationary  type  of  kilns  and  roasters. 
Effective  application  of  heat  to  material  is  a  very  im- 

portant feature  in  drying,  a  quiescent  mass  on  a  tray  or 
other  surface  is  difficult  to  heat  thoroughly  so  as  to  drive 
out  the  moisture.  The  material  should  be  constantly  turned 
over  or  sprayed  through  the  hot  gases  so  as  to  expose  fresh 

surfaces  to  the  heat.  The  spraying  flights  should  be  stag- 
gered so  as  to  prevent  channeling  of  the  hot  gases  between 

falling  rows  of  material;  they  are  on  occasion  re-arranged 
and  shaped  in  accordance  with  the  character  of  the  material 

as  it  progresses  toward  dryness,  so  as  to  get  uniform  distri- 
bution. No  one  type  of  dryer  can  be  successfully  employed 

tor  all  products;  consequently,  expert  engineering  counsel 
must  be  obtained  in  selecting  the  proper  equipment  it  effi- 

cient work  is  to  be  done. 

The  Dayton-Dowd  Co.,  of  Quincy,  Illinois,  announces  the 
opening  of  a  district  office  in  Pittsburgh  at  809  Keenan 
building,  to  handle  the  sale  of  its  centrifugal  pumps  and 

underwriters'  fire-pumps.  The  office  will  be  in  charge  of 
T.  J.  Barry,  who  for  the  past  several  years  has  been  con- 

nected with  the  home  office  on  engineering  and  sales.  Mr. 

Barry's  experience  fully  qualifies  him  to  give  the  pump  users 
of  his  district  exact  data  on  their  pumping  problems. 
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PRESIDENT  HARDING'S  appointment  of  Secretary 
-*■  Hoover  as  chairman  of  the  Federal  Commission  to 
deal  with  the  question  of  the  development  of  the  resources 
of  the  Colorado  river  is  somewhat  irregular,  for  it  is  a 
matter  that,  strictly  speaking,  should  be  placed  in  the 
hands  of  an  official  of  the  Department  of  the  Interior, 
not  of  the  Department  of  Commerce.  The  selection, 

however,  meets  general  appi'oval,  for  the  duties  involved 
will  be  performed  best  by  one  who  is  primarily  an  engi- 

neer, not  a  politician.  Among  the  schemes  proposed  are 
the  Lees  Ferry  project  of  the  Southern  California  Edison 

Company,  the  Diamond  Creek  project  of  Mr.  James  B. 
Jirand,  and  the  Boulder  Canyon  project  of  the  U.  S. 
Reclamation  Service.  The  first  would  provide  600,000 

liorse-power,  and  the  second,  125,000  horse-power.  The 
Boulder  Canyon  scheme  is  primarily  for  the  purpose  of 
flood  protection  and  irrigation,  but,  nevertheless,  it  would 

produce  600,000  hoi-se-power. 

"T  NORMOT'S  quantities  of  gold  are  being  used  in  the 
-*-'  United  States  by  a  number  of  industries  and  for 
personal  adornment.  For  several  years  prior  to  the  War 
the  amount  of  new  material  absorbed  in  this  manner  and 

obtained  from  domestic  and  foreign  coin  and  bullion 
averaged  $35,000,000  per  annum.  During  1920  the  value 
was  .$54,009,609,  according  to  the  report  of  the  Director 
of  the  Mint,  In  addition  to  new  metal,  a  certain  amount 
of  what  is  known  as  old  material  is  re-melted  at  the  mints 

and  re-sold.  This  amounted  to  about  $8,000,000  per 
annum  before  the  War,  but  aggregated  no  less  than . 
$28,205,478  in  1920.  According  to  a  recent  bulletin 
issued  by  the  National  City  Bank,  the  grand  total  of 
governmental  sales  of  the  so-called  new  gold  for  indus- 

trial purposes  since  1880  aggregates  about  a  billion  dol- 
lars. Most  of  this  was  used  in  the  manufacture  of 

articles  for  domestic  consumption;  the  value  of  exports 
of  gold  ornaments  is  comparatively  small,  seldom  reach- 

ing $1,000,000  per  annum.  It  is  probable  that  three- 
quarters  of  the  gold  used  in  this  country  for  industrial 
purposes  is  utilized  for  the  manufacture  of  jewelry ;  the 
dental  trade  absorbs  an  amount  valued  at  about  .$4,000,- 
000  per  annum,  of  which,  however,  there  is  a  consider- 

able return  for  re-melting.  It  has  been  estimated  that 
the  consumption  of  gold-leaf  is  responsible  for  an  ex- 

penditure of  alwut  $1,000,000  per  annum.  The  enormous 
increase  in  the  amount  re-melted  at  the  mints  is  indi- 

cative of  a  greater  circulation  of  the  metal  in  the  arts 

and  industries.  It  may  be  tlue  also  to  the  increased  pro- 
duction of  the  cheap  and  shoddy  jeweliy  that  soon  finds 

its  way  back  to  the  melting-pot,  and  to  changes  in  design 
dictated  by  fashion. 

TS  restriction  or  suspension  of  output  justified  at  a  time 
-*■  when  a  demand  could  be  fostered  by  lowering  prices 
to  a  point  still  within  the  limit  of  profitable  operations? 
This  question  arose  as  a  sequel  to  explanations  made,  at 
the  recent  meeting  of  the  De  Beers  Consolidated  Mines 

company,  to  explain  the  reason  for  the  suspension  of 
operations  at  the  diamond  mines  in  South  Africa.  The 

London  'Daily  Mail'  says  that  the  government  and  the 
people  of  South  Africa  would  be  better  off  were  prices 
reduced,  a  demand  for  diamonds  fostered,  and  the  mines 

re-opened.  The  proposal  has  the  support  of  a  section  of 
the  press  in  South  Africa.  In  other  quarters,  however, 
it  is  maintained  that  the  diamond  syndicate,  which  con- 

trols prices  and  output,  knows  what  is  best  for  all  con- 
cerned, and  that  tlie  industry  can  be  maintained  during 

normal  times  only  by  an  adherence  to  the  policy  that  has 

brought  wealth  to  the  producers  and  the  stockliolders, 

and  employment  for  othei-s — the  control  of  output  to 
suit  demand  at  a  fixed  price.  Many  owners  of  diamonds 

will  sell  if  the  syndicate  reduces  prices  at  the  present 
time ;  for  as  soon  as  confidtjuce  is  shaken  in  the  value  of 

the  gem,  it  will  part  company  from  many  who  will  prefer 
a  more  reliable  investment.  At  times  during  the  past 
year  an  entire  cessation  of  sales  by  the  syndicate  has 
been  noted.  Conditions  are  improving  slowly;  and  it 

may  be  that  prosperity  will  soon  re-visit  the  world's 
greatest  luxury  industry.  If  it  does,  the  syndicate  will 
claim  justification  for  its  present  attitude. 

CECRETARY  MELLON  has  shown  both  intellectual 

*^  honesty  and  courage  in  his  statement  concerning  the 
payment  of  a  bonus  to  all  who  served  in  the  War.  The 

bonus  will  cost  $425,000,000  per  annum  for  the  fii-st  two 
years,  if  half  the  veterans  choose  the  cash  option,  and  the 
money  can  come  only  out  of  more  taxes.  There  has  been 

a  popular  delusion  that  the  bonus  could  somehow  be  pro- 
vided without  touching  the  pocket  nerves  of  the  people 

of  the  United  States,  except  perhaps  those  of  a  few  of 
the  rich ;  some  financial  legerdemain  was  to  furnish  the 
necessary  funds  for  the  purpose.  Already  $830,000,000 
has  been  provided  out  of  the  national  revenue  for  the 
benefit  of  those  physically  disabled  in  the  War.  and  no- 
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body  beffnulges  that  appropriation ;  but  it  is  not  realized 

that  a  further  sum  of  $850,000,000  is  demanded  for  dis- 
tribution as  a  present  to  those  who  were  not  disabled  and 

who  perfomud  a  plain  duty  that  few  of  them  could  have 
shirked  liad  they  wished  to  do  so.  Tlie  susjgestion  of 
iisinff  the  repaid  loans  of  foreign  governments  for  the 
soldier  bonus  ignores  the  fact  that  those  foreign  loans 

are  represented  by  the  Liberty  bonds,  which  must  be  re- 
tire<l  as  they  become  due.  As  Mr.  Mellon  says,  the  Gov- 

ernment is  morally  obligated  to  the  thousands  of  bond- 
holders to  do  this;  anything  else  would  be  dishonest. 

Unfortunately  the  whole  question  is  being  mixed  with 

party  politics;  it  is  prejudiced  by  the  oncoming  Con- 
gressional elections.  This  is  the  time  for  courageous 

men  to  risk  unpopularity  bj'  stating  the  facts,  and  to 
support  the  Administration,  which  is  endeavoring,  as 
the  custodian  of  the  national  treasury,  to  do  what  is 

right.    

PROFESSOR  Gustav  Cassel,  a  Swedish  authority  on 
■*■  economics,  in  a  recent  report  of  the  Scandinavian 

<'re<lit  Companj'.  discusses  the  disappearance  of  the  gold 
standard.  He  states  that  only  in  the  United  States  is 

there  real  gold  currency  today,  and  that  other  curren- 
cies mu.st  W  studied  and  adjusted  independently  of  the 

dollar.  Frankly,  we  fail  to  see  how  such  adjustment  is 
possible.  There  must  be  some  standard  of  value,  and 
the  American  dollar  is  the  only  miit  that  has  withstood 

the  test  of  war  and  economic  upheaval.  Despite  the 

Professor's  prediction,  the  pound  sterling  is  regaining 
its  normal  value  automatically;  when  Anglo-American 

e.xcliange  is  at  par  the  pound  may  be  considered  again 
as  a  standard,  but  this  will  be  possible  only  so  long  as 
its  value  remains  in  definite  and  fixed  relation  to  the 

Anieri<-an  dollar.  The  sovereignty  of  gold  is  not  im- 
perilled I)y  the  opinions  of  Professor  Cassel.  Although 

Great  Britain  is  not  on  a  strictly  gold  basis,  the  appre- 
ciating value  of  the  pound  sterling  is  an  evidence  of  gold 

reserves,  in  the  mines  as  well  as  in  the  banks.  Cur- 

rencies cannot  be  adjusted '  without  comparison  with 
something  of  tangible  value.  At  the  present  time  the 
only  standard  is  the  American  dollar,  wliich  represents 
gold  :  other  nations  must  recognize  the  fact  that  the  value 
of  their  [)Hf)er  currency  depends  on  the  amount  needed  to 
buy  an  American  dollar.  The  only  feasible  alternative  to 
the  gold  standard  is  the  isstiance  of  fiat  money ;  and  re- 

cent events  in  all  countries  tiut  the  United  States  have 
shown  that  this  involves  an  economic  fallacy  that  predi- 

cates financial  chaos. 

CPKAKIN(}  recently  in  New  York.  Mr.  John  E. 
*^  Roversky.  the  vice-president  of  the  National  Bank  of 
Commerce,  made  some  pertinent  remarks  in  regard  to 
the  dislor;,tion  that  would  ensue  if  the  debts  due  to  the 

T'nited  States  from  the  Allies  were  collected  at  the  pres- ent time.  Such  a  happening,  he  maintained,  would  be 
disastrous  to  us.  whether  an  attempt  were  made  to  pay 
in  gold  or  in  merehandi.se.  for  the  immediate  consequence 
would  be  a  considerable  fall  in  the  rates  of  exchange. 
There  is.  moreovt  r.  insiiffieient  gold  in  Europe  for  the 
purpose;  dollar  exchange  would  have  to  be  purchased. 

and  the  rate  would  rise  in  proportion  to  the  amount  de- 
sired. This  would  accentuate  the  present  unfavorable 

condition  of  foreign  exchange.  American  goods  would 
be  barred  from  entry  into  foreign  countries,  being  re- 

placed by  European  products.  If  the  collection  of  the 
debt  were  pressed,  tlie  consequence  would  be  that  foreign 
goods  would  force  their  way  into  our  home  markets  and 
over  any  tariff  wall  tliat  might  be  erected.  Mr.  Roversky 
remarks  pertinently  that  the  demanding  of  a  tariff  on 
imports  contemporaneously  with  the  collecting  of  del)ts 
would  l)e  an  action  similar  to  that  of  a  creditor  who  in- 

sisted that  the  amount  of  his  claim  shoidd  be  brought  to 
his  house,  and  then  charged  an  admission  fee  at  the  door. 
The  cancellation  of  the  debt  owed  us  by  the  Allies  is 
recommended  only  by  a  small  minority  in  this  country. 
For  the  moment  it  is  best  to  proceed  cautiously,  realizing 
the  important  facts  in  respect  of  the  origin  of  the  debt, 

and  in  anticipation  of  the  inevitable  result  of  an  attempt 
to  demand  a  large  payment  from  Europe  on  this  account 
at  the  present  time. 

W/'E  hiow  that  there  is  gold  in  sea-water,  but  the  fact 
^^  ha.s  been  exaggerated  repeatedly  until  it  has  be- 

come a  delusion  and  a  snare.  A  story  comes  from  south- 
eastern California,  where  the  waters  of  Mono  lake  are 

claimed  to  be  gold-bearing  sufficiently  to  make  the  lake 

a  gold  'mine',  or.  as  the  new.«paper  reporter  would  say, 
the  water  contains  gold  "in  commercial  quantities". 
Indeed  the  Superior  Court  of  Mono  county  .sustained  this 
economic  contention  in  a  suit  brought  by  Mary  Means 

Gale  against  W.  Harrison  "Whitaere  and  othei-s.  in  which 
the  plaintiff  claimed  fraud.  The  Judge  decided  that  the 
evidence  introduced  by  the  defendants  was  of  such  a 
nature  as  to  convince  him  that  the  defendants  were 

acting  in  good  faith.  He  dismissed  the  suit  and  with  it 
the  claim  for  a  return  of  the  $2000  that  Mrs.  Gale  had 
subscribed  to  the  venture.  It  is  stated  that  assa.vs  made 
by  chemists  in  different  parts  of  the  country  had  proved 
that  gold  was  present  in  amounts  ranging  from  $3.60  to 

$200  per  ton  of  water.  We  invite  IMr.  Whitacre  to  sub- 
mit evidence  to  show  the  trustworthiness  of  his  sampling. 

Assa.ying  is  much  ea.sier  than  sampling,  and  we  venture 
to  question  the  ability  of  the  Court  to  understand  the 
nature  of  the  technical  operations  required  to  prove  the 

average  metallic  content  of  a  large  body  of  w^ater.  It  is 
said  that  I\Ir.  Whitacre,  who  is  a  photographer,  learned 

that  the  Indians  used  the  lake  water  for  medicinal  pur- 

poses, that  it  sei-\'ed  as  a  Keeley  cure  for  alcoholism  as 

well  as  for  the  tobacco  habit.  His  experiments  "proved 
that  it  was  efficient  in  the  development  of  pictures". 
Here,  of  coui-se.  we  can  place  a  finger  on  an  error,  for 
the  proportion  of  gold,  even  at  10  ounces  per  ton  of 
water,  would  not  suffice  for  toning  a  photographic  print. 
IMr.  W.  then  had  analyses  made,  so  says  the  story,  and 

thereupon  perfected  a  process  of  electrolysis  by  which 
the  water  can  be  treated  and  its  gold  extracted  at  an 

enormous  profit.  Why  then  did  he  sell  stock  to  the 
widow  Gale — for.  in  order  to  give  the  sympathetic  touch 

to  the  episode,  we  assume  slie  is  a  widow.  Mr.  W.  should 
have  kept  his  secret,  producd  the  gold,  and  then  disposed 
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of  it  to  tlie  German  government  for  the  settlement  of  the 

reparations  owing  to  France;  or,  better  still,  he  could 
have  earned  the  undying  gratitude  of  millions  by  giving 
it  to  the  Secretary  of  the  U.  S.  Treasury  for  distribution 

as  a  bonus  to  our  ex-soldiers.  A  great  opportunity  has 
been  lost,  and,  incidentally,  an  honorable  Court  lias  been 

hocus-pocused. 

CALIFORNIA  possesses  much  that  is  superlative,  even 
after  discounting  all  extravagant  claims  to  distinc- 

tion. It  is  now  proposed  to  connect  San  Francisco  with 
what  are  known  as  the  Bay  cities  by  means  of  a  tunnel 
and  a  bridge  that  will  eclipse  all  previous  records  for 
length.  The  cost  is  estimated  at  about  $40,000,000, 
and  the  approval  of  the  Federal  authorities  has  been 

sought  and  obtained.  San  Francisco  would  benetit  pri- 
marily by  such  an  improvement,  although  it  is  main- 

tained that  the  Bay  cities  will  expand  as  a  result  of  an 
increase  in  the  number  of  homes  that  will  be  built  there. 

Oakland.  Berkeley,  and  the  adjoining  cities,  however, 
see  in  the  proposed  bridge  a  diversion  of  trade  to  San 

Francisco;  and  so  unanimity  of  approval  is  lacking. 
Whether  there  be  justification  for  such  a  colossal  outlay 
at  the  present  time  may  be  questioned,  for  the  ferry 
services  across  the  bay  are  adequate  and  comfortable; 
the  boats  and  connecting  trains  are  operated  at  reason- 

able rates,  especially  for  commuters.  The  one  defect  in 

the  trans-bay  service  is  the  inadequate  provision  for 
automobile  transit.  The  proposed  bridge  would  be  used 
to  such  a  large  extent  by  automobilists  that  there  is  more 

than  sufficient  reason  why  the  motor-car  industry  should 
be  interested  in  the  scheme.  A  boosting  campaign  was 
launched  by  an  association  of  automobile  dealers  in  San 

Francisco  a  few  months  ago,  by  which  all  and  sundry 
were  invited  to  view  with  enthusiasm  every  proposal  for 
expansion ;  but  the  movement  has  succumbed,  appar- 

ently, as  a  result  of  financial  inanition  and  waning  in- 
terest. Although  we  may  be  accused  thereby  of  adopt- 

ing the  wet-blanket  attitude,  we  are  inclined  to  think  that 
the  time  is  not  ripe  for  the  inauguration  of  such  an  ex- 

pensive undertaking  as  the  building  of  the  bridge  across 
the  Bay. 

T^HE  perennial  debate  as  to  whether  the  United  States 

-*-  Assay  Offices  at  New  Orleans,  Helena.  Boise.  Dead- 
wood,  Salt  Lake  City,  and  Carson  City  justify  their 
existence  is  consuming  some  of  the  time  of  the  Senate  in 

deliberation  over  the  Treasury  Department  Appropria- 

tions Bill.  Senator  Jones  of  "Washington  says  that  they 
are  not  needed ;  Senator  Warren  of  Wyoming  takes  the 
opposite  view.  The  original  purpose  of  establishing 
these  offices  about  50  years  ago  was  to  afford  a  conven- 

ient place  at  which  the  miner  of  gold  and  silver  could 

market  his  'dust'  or  bullion,  and  receive  prompt  paj'- 
ment.  That  they  no  longer  servo  this  purpose  is  proved 
conclusively  by  the  fact  that  the  piirchases  made  by  them 
are  almost  negligible :  what  little  metal  is  consigned  to 
these  offices  could  easily  be  sent  to  San  Francisco,  Den- 

ver, or  Philadelphia.  The  argiiment  advanced  by  those 
who    advocate    retaining   them    is    that    the    prospector 

should  be  accorded  the  privilege  of  having  assays  of  his 
samples  made  at  Government  offices  situated  at  conven- 

ient points.  The  purpose — to  encourage  prospecting — is 
commendable,  but  it  is  doubtful  whether  the  number  of 

prospectors  who  avail  themselves  of  the  opportunity  is 
sufficient  to  warrant  the  maintenance  of  expensive  estab- 

lishments. We  have  not  the  figures  at  hand,  but  we 
venture  the  statement  that  the  average  cost  to  the  Gov- 

ernment of  assays  made  at  most  of  these  offices  is  exorbi- 

tant. Moreover,  the  argument  that  the  prospector  bene- 
fits is  not  convincing,  for  the  reason  that  reliable  and 

competent  custom  assayers  are  to  be  found  within  reason- 
able distance  of  any  district  that  is  being  prospected,  and 

their  charges  are  approximately  equal  to  those  fixed  by 
the  Government.  In  a  recent  bulletin  from  Washington, 

apropos  of  the  subject,  this  statement  is  made:  "The 
commitee  had  questioned  whether  an  assayer  and  assist- 

ant assayer  were  needed,  and  had  decided  to  abolish  the 
assistant,  but  on  investigation  it  was  agreed  that  the 
assistant  was  necessary,  due  to  inability  of  the  assayer  to 

perform  all  the  duties".  Tliis  may  offer  a  clue  to  the 
reason  for  the  advocacy  of  retention.  If  the  "assayer" 
has  not  the  ability  to  perform  all  the  duties  in  one  of 
these  offices  he  is  probably  not  an  assayer  but  a  politi- 

cian ;  possibly  he  is  also  the  nigger  in  the  wood-pile.  We 
are  sceptical  of  the  deep  concern  for  the  deserving  pros- 

pector that  is  shown  by  our  illustrious  'statesmen'  at 
Washington. 

/^BITUARY  notices  of  well-known  processes  or  ma- 
^-^  chines  sometimes  show  a  premature  anticipation  of 

their  removal  from  active  service.  'The  Passing  of  the 
Gravitation  Stamp'  is  the  title  of  a  communication  in  a 
recent  issue  of  the  '  South  African  Mining  &  Engineering 
Journal',  in  which  a  correspondent,  after  referring  to  the 
fact  that  "even  Methuselah  died",  describes  an  alterna- 

tive process  of  crushing  as  follows:  "I  heat  the  ore  or 
mineral  under  treatment  to  a  maximum  temperature  of 

600°C.  and  then  plunge  it  into  cold  water.  The  expan- 
sion caused  by  the  heating  and  the  contraction  caused  by 

the  sudden  cooling  render  the  mineral  extremely  friable, 
in  fact  so  much  so,  that  two  pieces  of  Rand  banket  from 

a  depth  of,  say,  3000  feet,  can,  after  being  subjected  to 
this  treatment,  be  crushed  in  the  hands  as  easily  as  two 
walnuts.  This  simple  test  can  be  made  by  anyone  with 

the  aid  of  the  kitchen  fire.  This  process  does  awaj'  with 
the  gravitation  stamp  and  makes  the  all-sliming  of  the 
ore  and  the  consequent  improvement  in  extraction  a  posi- 

tive certainty".  The  idea  may  be  classed  as  'old  stuff', 
as  the  'inventor'  admits;  for  he  remarks,  "The  Trans- 

vaal Chamber  of  Mines  clearly  thought  that  the  process 
described  in  the  venerable  publication  of  1556  [Agri- 

cola's  'De  Re  Metalliea']  bore  a  resemblance  to  the  one 
for  which  I  had  applied  for  a  patent.  On  the  face  of  it 
no  doubt  they  were  riglit,  liut  my  patent  agents  are  of 
opinion  that  my  application  of  the  process  constitutes  a 

distinct  novelty".  To  which  we  would  add  that  it  prob- 
ably does,  and  is.  The  scheme  of  royalties  to  be  imposed 

by  those  who  use  the  new  process  reminds  us  of  the  suc- 
cess attending  the   commercial   efforts  of  the  IMinerals 
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Separation  uompaaies.  "I  propose,"  says  the  inventor. 
"to  fhargro  only  a  nominal  royalty  for  the  use  of  the 
process.  lu  the  ease  of  mines  treating  a  tonnage  equal  to 
the  average  Rand  mine,  I  propose  to  chaise  a  royalty  of 
one  half-penny  per  ton.  This  small  amount  of  royalty 
would  siarcely  pay  the  cost  of  collecting  in  the  case  of 
small  mines,  and  in  such  cases,  as  the  extraction  would 
also  ho  increased  by,  say,  2  dwt.,  I  propose  to  charge  a 
royalty  of  three  pence  per  ton.  Every  mine  on  the  Rand 

*Hiat  adopts  this  process  will  at  once  lessen  its  crushing 
costs  to  the  extent  of  from  two  shillings  to  half-a-crown 

a  ton,  and  they  will  at  the  same  time  increase  their  ex- 

traction to  the  extent  of  from  one  to  two  dwt."  As  the 
average  residue  on  the  Witwatersrand  contains  well 

under  0.5  dwt.  per  ton,  we  are  sceptical  as  to  the  in- 

creased "extraction".  Ore-sorting,  crushing,  milling, 
and  tube-milling  at  a  typical  Rand  mine  costs  about  three 

shillings  per  ton  ;  the  saving  claimed  in  the  cost  of  crush- 
ing therefore  is  absurd.  It  has  been  known  for  centuries 

that  crushing  can  be  facilitated  by  heating  the  ore  pre- 
viously ;  but  the  new  apostle  of  an  ancient  principle  says 

nothing  about  the  cost  of  raising  the  temperature  of  the 

ore  to  600°C.  The  stamp-mill  may  be  superseded  eventu- 
ally, but  it  will  not  be  shaken  from  its  foundations  by 

such  claptrap. 

T  TNDER  'Discussion'.  Mr.  H.  T.  Darlington,  a  chemical 
^  engineer  formerly  on  the  staff  of  the  Pennsylvania 
Salt  Companj",  of  Philadelphia,  contributes  an  interest- 

ing note  on  a  little-underetood  method  of  mineral  separa- 
tion. A  nimiber  of  years  ago  the  company  had  accumu- 
lated at  its  Natrona  i)lant  in  Pennsylvania  a  large 

ijuantity  of  slimed  cryolite,  the  wastage  from  the  treat- 
ment of  the  raw  material  obtained  from  Greenland. 

The  crude  product  was  used,  under  the  name  of  'kryo- 

lith'.  for  the  manufacture  of  soda,  aluminum  hydrate. 
and  calcium  fluoride,  the  last  two  by-products  being  at 
first  discarded;  later,  the  fluoride  was  found  to  be  of 

value  for  use  in  open-hearth  furnaces,  and  the  hydrate 
was  \itilized  to  produce  alum  and  aluminum.  Later  still, 

the  Solvay  process,  using  salt,  displaced  kryolith  as  an 

i>.s8ential  for  the  manufacture  of  soda,  and  at  the  present 
time  the  electrolytic  cell  is  displacing  the  Solvay  proces,s 
in  the  manufacture  of  caustic  soda.  The  Bayer  process, 
on  the  other  hand,  using  bauxite  from  France,  is  now 
used  mainly  in  connection  with  the  manufacture  of 

i-namcls  and  opal-ware.  The  method  of  separation  de- 
scribed by  Mr.  Darlington  will  provide  additional  food 

for  thought  to  those  iilterested  in  the  theory  of  mineral 

separation  by  flotative  methods.  ^Mr.  Charles  Lintecum's 
note  on  the  regeneration  of  cyanide  from  cupriferous 
solutions,  by  adding  sodium  sulphide  and  sulphuric  acid 
and  absorbing  the  hydrocyanic  acid  in  alkaline  water,  is 
of  interest,  but  the  exceedingly  poisonous  nature  of  the 

gas  is  such  that  investigators  have  been  discouraged 
from  further  n-si-arrh  in  this  direction.  Next  the  appre- 
i-iation  of  gold  in  terms  of  British  paper  currency  is  dis- 
i-uswd  by  Mr.  S.  J.  Kidder,  who  defends  the  use  of  the 

ft-rm  'premium'.    The  recent  rapid  drop  in  the  price  of 

gold  on  the  London  market  in  s^onpathy  with  the  i-ise  in 
dollar  exchange  sjieaks  for  itself.  Mr.  E.  P.  Crawford 
gives  some  valuable  notes  on  tlie  treatment  of  concen- 

trate in  a  locality  remote  from  any  smelter,  referring  to 
his  own  experience  in  JMexico.  Mr.  C.  A.  Grabill  con- 

tributes a  mild  criticism  of  the  fallacy  that  assumes  it 

to  be  profitable  to  mine  high-grade  ore  when  metal  prices 
are  low  and  to  mine  low-gi-ade  ore  when  the  market  is  in 
the  ascendant.  Our  friend  Professor  Kemp  is  more  than 
able  to  defend  his  view  of  the  matter,  but  we  suggest 
that  conditions  may  arise  wlien  only  high-grade  ore  can 

be  exploited  at  a  ]n-otit:  in  short,  an  economic  aphorism 

says  that  "beggars  cannot  be  choosers".  We  are  glad 
to  publish  the  compliiiientary  letter  from  Mr.  J.  Parke 

Channing  on  Mr.  ]Morton  Welilier's  articles  on  the 
sampling  of  mines,  together  with  a  note  taken  from  Mr. 

Channing's  wide  experience  in  tliis  l)ranch  of  technology. 
]\Ir.  Kenneth  B.  ilcMahan  corrects  an  en-or  in  a  name 

appearing  in  an  article  re-printed  by  us  from  a  bulletin 
of  the  U.  S.  Bui-eau  of  Mines.  Mr.  E.  S.  Smith  draws 
attention  advisedly  to  di.screpaucies  between  the  price 
of  articles  made  of  brass  and  of  iron.  The  exorbitant 

price  levied  on  things  made  of  brass  is  an  obstacle  to  the 
consumption  of  copper. 

/^OJIPANIES  that  help  their  employees  to  acquire 

^^  stock  in  their  enterprises  are  acting  wisely.  The 
Southern  Pacific  Company  has  announced  that  any  em- 

ployee may  make  application  for  stock,  which  will  be 
bought  in  the  open  market ;  the  cost  will  be  deducted,  in 
small  amounts  if  desired,  from  the  monthly  wage  or 

salary  earned.  No  request  is  made  that  employees  take 
advantage  of  the  offer;  they  are  neither  favored  nor 
discriminated  against  because  of  action  or  inaction  in 
this  respect.  The  Southern  Pacific  Company  has  no 
stock  in  its  treasury,  all  being  in  the  hands  of  the  public 
and  distribiited  among  about  54,000  holders.  Details  of 

the  easy-payment  plan  are  as  follows:  Any  employee 

may  apply  for  the  purchase  of  from  one  to  fifteen  shares 
of  stock,  according  to  his  ability  to  pay.  After  having 
completed  any  specified  purchase  he  may  begin  to  buy 
additional  shares,  but  under  no  circumstances  is  he 
allowed,  under  the  plan,  to  buy  more  than  15  shares  at 
any  one  time,  although  he  is  not  limited  to  the  total 
number  he  ma.v  purchase  in  this  manner.  The  expenses 
of  the  transaction  will  be  borne  by  the  company,  the 

net  cost  of  the  stock  being  paid  for  by  the  employee  at 

the  rate  of  $5  per  month  per  share;  or  the  unpaid  bal- 
ance may  be  liquidated  at  any  time.  The  company  will 

charge  the  employee  interest  at  the  rate  of  6%  on  the 
cost  of  the  stock  purchased,  but  will  credit  him  with  the 
full  amount  of  dividends  paid.  In  this  connection  it  is 

interesting  to  note  that  dividends  have  been  declared 
regularly  since  June  30,  1907,  at  the  rate  of  $1.50  per 

share  per  quarter.  At  the  present  market-price  of  the 
stock — about  $81.50 — the  rate  ensures  a  return  of  slight- 

ly less  than  7i%  on  the  investment,  which  will  more  than 
count erl)alance  the  charges  made  for  interest  on  the  un- 

paid jinrtion  of  the  shares  purchased  on  the  easy-payment 
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plan.  Failure  to  pay  three  successive  installments  will 

terminate  the  employee's  right  to  complete  the  purchase; 
in  such  event  the  stock  will  be  sold  at  the  current  market- 

price  and  the  sum  invested  will  be  returned  to  the  em- 
ployee. If  permanent  disability  or  death  ensues  before 

acquisition  of  the  stock,  the  employee  or  his  estate  may 

complete  the  purchase  in  monthly  installments,  by  pay- 
ment of  a  lump  sum,  or  by  means  of  other  equally  equi- 
table arrangements.  If  an  employee  leave  the  service  of 

the  company  he  has  the  option  of  paying  the  outstanding 
balance  in  cash  and  receiving  the  stock ;  or  he  ma.y  re- 

ceive shares  equivalent  to  the  money  paid,  and  the  re- 
mainder, if  any,  in  cash.  These  details  should  be  of  in- 

terest to  other  companies  that  contemplate  similar  action. 
Profit-sharing  is  receiving  increased  attention ;  stock- 

holding by  employees  is  one  of  the  best  methods  of  par- 
ticipation, for  the  worker  then  becomes  a  capitalist,  and 

views  industry  from  a  wider  angle.  He  is  interested  if 

an  increased  profit  can  be  made ;  he  is  concerned  if  opera- 
tions are  conducted  at  a  loss. 

/^NE  man's  meat  may  be  another  man's  poison,  as  the 
^-'  saying  goes;  there  are  two  sides  to  every  question, 
lasers  of  gasoline  and  other  products  of  crude-oil  will 
rejoice  to  learn  that  conditions  are  such  that  an  immedi- 

ate rise  in  price  is  unlikely.  From  the  refiner's  stand- 
point, however,  all  is  gloom.  Listen  to  extracts  from  a 

tale  of  woe  transmitted  to  Senator  John  "W.  Harreld, 
published  in  the  January  19th  issue  of  the  '  Congi-essional 

Record',  and  written  by  the  secretary  of  the  Western 
Petroleum  Refiners'  Association,  who  says,  inter  alia, 
that  "  .  .  .  the  independent  oil  industry  is  in  the  most 
serious  prostrate  condition  it  has  ever  experienced. 
Never  before  in  the  history  of  oildom  were  there  so  many 
independent  refineries  shut  down  as  at  this  time.  Some 

are  in  the  hands  of  receivers ;  some  have  simply  gone  out 
of  business;  practically  every  one  of  them  is  running 

far  short  of  capacity.  .  .  When  importations  of  ilexi- 
ean  crude  were  suspended  last  summer  there  was  immedi- 

ate improvement  in  the  oil  industry  in  this  eountrv.  .  . 
Then  a  few  men  went  down  to  Mexico  City  and  made 
some  secret  arrangement  with  the  Mexican  Government. 
Mexican  shipments  to  this  country  were  resumed  and 
almost  immediately  the  independent  oil  industry  in  the 
United  States  was  again  plunged  into  depression.  We 
have  75,000,000  barrels  more  of  crude  in  storage  now 

than  we  had  last  spring,  when  crude  prices  were  so  spec- 
tacularly cut.  We  have  entered  the  winter  with  79% 

more  gasoline  on  hand  than  ever  before  in  the  history  of 
the  business.  We  have  also  entered  the  winter  with  59% 
more  fuel  oil  on  hand  than  in  any  previous  time.  .  . 
We  are  utterly  unable  to  get  any  accurate  statement  of 
conditions  in  Mexico.  For  more  than  a  year  we  were 
told  again  and  again  that  Mexican  oil  wells  had  been 

'shot  to  pieces'  with  salt  water;  that  in  a  little  while 
Mexico  would  be  a  thing  of  the  past.  We  have  been  her- 

alded for  years  with  the  threadbare  statement  we  were 

facing  a  petroleum  famine  and  yet  the  fact  remains,  as 
near  as  we  can  learn,  that  Mexico  is  producing  more  oil 

today  than  she  has  ever  produced  and  that  we  have  had 

greater  production  of  American  crude  with  more  re- 
fined products  than  at  any  other  time.  .  .  Pipe  lines 

are  in  operation  from  the  Gulf  of  Mexico  to  Kansas  City, 

Chicago  and  eastern  tidewater.  Now  with  cheap  pe- 
troleum coming  into  these  coastwise  refineries  by  water, 

with  oil  moving  to  inner  strategic  points  by  pipe  line, 

and  with  railroad  rates  so  high  as  to  be  practically  pro- 
hibitive, is  it  any  wonder  the  petroleum  industry  in  the 

United  States  is  in  a  chaotic  condition  ?  Is  it  any  won- 
der hundreds  of  oil  men  have  been  financially  ruined 

with  the  inevitable  effect  of  these  agencies  mentioned? 
Is  it  any  wonder  the  independent  oil  industry  is  on  its 
knees  begging  the  Interstate  Commerce  Commission  for 

a  reduction  in  freight  rates.  .  ?"  After  all,  our  oil 
supply  is,  comparatively  speaking,  so  near  to  exhaustion 
that  the  existing  advantages  of  cheaper  fuel  and  cheaper 
lubricant,  coupled  with  the  ultimate  advantages  that  will 
accrue  from  the  conservation  of  domestic  resources,  by 

permitting  unrestricted  importation  from  Mexico,  will 
more  than  counterbalance  the  distress  experienced  by 

the  "hundreds  of  oil  men"  whose  ruin,  we  are  glad  to 
learn,  is  merely  financial. 

The  Oldest  Copper  Company 

The  fabrication  of  copper  utensils  and  other  articles 

by  a  mining  company  is  not  new'.  It  was  practised  in 
Sweden  in  1641  in  connection  with  the  operation  of  what 

at  the  present  time  is  probably  the  oldest  copper-mining 
company  in  the  world,  an  interesting  account  of  which 

appeal's  in  a  recent  issue  of  the  'Swedish- American  Trade 
Journal'.  From  this  we  learn  that  the  Great  Copper 
Mountain  Mining  Company  (Stora  Kopparbergs  Berg- 
slags  Aktiebolaget)  was  engaged  in  the  mining  and  the 
smelting  of  copper  ores  almost  300  years  before  Columbus 
discovered  America.  The  enterprise  prospered,  so  that 
during  the  17th  century  the  company  was  by  far  the 
largest  producer  of  copper.  Records  show  that  iu  1655 

the  output  was  3453  tons — sufficient  for  the  needs  of  the 
world  at  that  time.  The  original  corporation  appears  to 
have  been  founded  in  1225,  and  records  indicate  that  a 

certain  Bishop  Peder  acquired  an  eighth  share  in  the 
mine  in  1288.  The  Copper  Mountain,  as  the  mine  was 
called,  was  at  first  the  property  of  the  parish  in  which 

Falun  is  situated ;  the  extraction  of  the  ore  by  the  com- 

pany was  under  State  supei-vision — a  method  of  control 
that  was  exercised  until  1862.  At  times  the  royal  regu- 

lations were  severe,  but  the  disadvantages  were  counter- 
balanced by  subsidies.  The  stock  of  the  company  was 

divided  originally  into  'pars'  or  shares,  some  of  which 
belonged  to  the  Crown,  the  actual  amount  thus  held 

fluctuating  in  such  manner  that  the  controlling  intei'est 
was  sometimes  in  the  hands  of  private  individuals,  some- 

times in  the  hands  of  the  State.  One  document  shows 

that,  on  occasions,  the  mine  was  operated  by  the  private 
holders  of  stock  for  three  days  out  of  each  four,  the 
Crown  taking  charge  during  the  remainder  of  the  time. 

A  'par'  was  divided  into  four  'whole-fouitlis'.  eacli  of 



-M6 MINING  AND  SCIENTIFIC  PRESS February  18,  1922 

wUkU  was  subdivid«'d  into  four  'fourth-parts'.  In  1615 
the  stofk  of  the  company  consisted  of  75  'pars',  300 
•whole-fourths',  and  1200  'fourth-parts'.  This  quaint 
division  of  the  holdings  continued  until  1888,  when  the 

jirfSi-nt  company  was  incorporated  and  when  each 

■fourtlii>art'  was  exi-lianped  for  eight  shares  of  a  total 
nominal  value  of  8000  kronor,  the  total  capitalization 

iK-injj  9,600,000  kronor.  or  about  $2,400,000.  The  ore  was 
mined  originally  by  individuals  who  thus  exercised  their 

rights  as  'par'  holders;  it  was  smelted  in  picturesque 
little  huts,  some  of  which,  it  is  learned,  still  survive  as 

relics  near  FjUun.  Jliningr  as  a  corporate  enterprise  be- 
gan in  171G,  although  the  private  smelting  of  ore  was 

not  discontinued  until  1862.  The  fabrication  of  copper 
utensils  and  other  articles  was  the  result  of  individual 

initiative  until  1641.  when  a  company  monopoly  was 
established.  An  operating  plant  was  purchased  at  that 
date,  and  it  remained  in  service  for  over  200  years.  Ac- 

cording to  one  estimate,  during  its  long  period  of  suc- 
cessful activity  the  Falun  mine  has  produced  35.000,000 

to  40.000,000  tflns  of  ore  and  1.200.000  tons  of  copper. 
During  the  latter  part  of  the  19th  ceutury  there  were  in 
Sweden  many  obstacles  to  the  establishment  of  manu- 

facturing and  industrial  operations.  These  were  re- 

moval afterward,  wiiereupon  the  Stora  Kopparbergs 
company  extended  its  activities,  and  is  now  engaged,  on 
a  large  scale,  in  the  manufacture  of  iron  and  steel,  wood- 
pulp,  and  chemical  products.  Its  success  indicates  that 

an  apprenticeship  in  copper  mining  is  an  excellent  pre- 

liminarj-  to  ambitious  expansion  in  other  directions:  al- 
though, nowadays,  centuries  do  not  elapse  before  the  ore- 

reserves  of  the  average  copper  mine  become  exhausted. 

Synthetic   Gold 

Synthesis  is  the  making  of  a  compound  by  the  union 
of  two  or  more  elements :  it  is  the  opposite  of  analysis. 
which  is  the  division  of  a  compound  into  its  constituent 

elements.  To  speak  of  'synthetic'  gold  presupposes  that 
it  consists  not  of  one  'element'  but  of  several,  the  com- 

bination of  which  makes  the  metal  that  we  all  admire 
and  value  .so  highly.  It  is  the  value,  of  course,  that 
excites  popular  imagination  when  a  newspaper  storj' 
asserts  that  somebody  has  found  a  way  to  make  'syn- 

thetic' gold.  Such  a  story  was  given  currency  by  two persons  generally  reputed  to  have  good  sense— Mr. 
Irving  Fi.shcr.  a  professor  at  Yale,  and  Mr.  Roger  W. 
liabson.  a  press  writer  on  financial  affairs.  Mr.  Babson 
went  ao  far  as  to  suggest  that  there  was  one  way  by 
which  Germany  might  be  in  a  position  to  pay  her  debts. 
and  that  was  "to  manufacture  synthetic  gold".  He 
added,  as  if  to  give  substance  to  his  fancy:  "Private 
advices  have  been  coming  to  me  for  some  time  that 
German  chemists  are  diligently  working  to  discover  some 
method  for  making  synthetic  gold  .  .  .  Reports  indi- 

cate that  a  process  has  already  been  discovered  for  the 
making  of  gold  from  quicksilver,  the  only  difficulty  being 
that  the  present  process  costs  more  than  the  product  is 
worth".  That's  the  rub.  One  can  make  diamonds  out  of srraphite,  but  the  game  is  not  worth  tlie  candle.     It  was 

done  some  years  ago  by  a  French  chemist,  whose  opera- 
tions excited  the  cupidity  of  Sir  Julius  Weniher  suffi- 

ciently to  cause  him  to  put  money  into  the  venture,  amid 
general  laughter.     The  discovery  of  a  process  by  whieli 
gold  eould  be  made  would  so  demoralize  our  monetary 
system   that   we  might  be  compelled  to  adopt  the  com- 

modity dollar  of  Professor  Fisher;  and  that  may  be  the 
reason  why  he  was  in  such  a  hurry  to  accept  the  German 
yam.     Later  he  made  public  acknowledgment  that  he 
had  been  mi.siii formed,  but  this  dementi,  as  the  diplomats 
say,  did  not  overtake  the  canard,  which,  like  most  of  its 
species,  had  strong  wings — the  wings  of  imagination. 
Professor  Fisher  is  reported  to  have  visited  the  alleged 
inventor,  who  said  that  he  submitted  samples  of  his 

artificial  gold  to  the  Reichsbauk  in  1917  and  "they  had 

found  it  to  be  real  gold".    We  quote  from  a  statement 
made   by  Professor   Fisher   at   Berlin   on   January   30. 
"But",  adds  the  Professor,  "a  distinguished  German 
scientist  tells  me  that  the  man  is  a  fraud  and  has  a  prison 
record."     That  sounds  probable;  so  is  the  report  that 
the  Yale  professor,  since  he  made  his  firet  announcement 
about  the  German  and  his  synthetic  gold,  has  been  in- 

undated   with    proposals    for    becoming    rich    quickly; 
among  them  was  an  Italian  invention  for  extracting  gold 
from  salt  taken  from  sea-water  on  the  Gold   Coast  of 

Africa.     So  this  nine-day  bubble  has  been  pricked;  but 
not  before  the  U.  S.  Geological  Survey  issued  a  formal 
report  stating  that  there  was  no  occasion  to  fear  the 
production  of  artificial  gold.     Moreover,  it  was  denied 

officially  that  "the  late  S.  F.  Emmons  claimed  to  have 

made  synthetic  gold  from  silver  dollars  many  years  ago". 
The  denial  would  have  been  more  effective,  more  scien- 

tific, and  more  ,inst  to  the  memory  of  a  great  geologist  if 
it  had  been  stated  that  it  was  Stephen  H.  Emmens  who 

twenty-five  yeai-s  ago  made  claim  to  having  transmuted 
silver  into  gold.     He  was  exposed  by  Richard  P.  Roth- 

well  in  the  columns  of  the  'Engineering  and  Mining 
Journal'.    Samuel  Franklin  Emmons  had  no  more  to  do 
with  tliat  fake  than  had  William  Jennings  Bryan.     The 
truth,  as  any  chemist  knows,  is  that  some  elements  are 

being  transformed  continuously,  and  without  human  in- 
terference, into  other  elements.    These  substances  are  all 

radio-active,  the  energy  made  available  during  transmu- 
tation being  about   one  million  times  more  than  could 

result  from  a  similar  weight  of  any  other  material.    For 
example,  it  has  been  noted  that  uranium  and  thorium 
undergo  a  slow  change  of  this  character,  with  lead  as  the 
final  product.    So  far  no  scientist  has  been  able  to  delay 
or  to  accelerate  this  natural  transformation.     In  time 

this  ma.v  be  accomplished,  but  at  present  it  woidd  appear 
that  were  it  possilile  artificiall.v  to  transmute  lead  into 
gold  the  energy  required  would  involve  a  cost  out  of  all 
proportion  to  the  value  of  the  precious  metal  produced. 
Should    such    a    change   be    controllable    eventually   by 

human  intervention,  it  is  proliable  that  the  transmuta- 
tion of  gold  into  base  metal  would  be  more  profitable  as 

a  commercial  venture  than  would  a  change  involving  the 
opposite  reaction,  becaiise  of  the  immense  amount  of 

energ>'  made  available  during  the  transmutation. 
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*  Boiling-Over'  Concentration 
The  Editor: 

Sir — The  Ancients  made  a  blue-paint  pigment  bj- 

grinding  lapis  lazuli  and  by  boiling  it  in  goat 's  milk,  the 
pure  lapis  being  skimmed.  The  German  manufacturei-s 
of  the  higher  gi-ades  of  ceramic  products  practised  boil- 

ing, and  skimmed  the  impurities.  Separations  are  thus 
possible  with  many  substances  not  treatable  by  flotation ; 
the  principles  involved  and  the  actions  taking  place  are 

%videly  different.  'Boiling-over'  concentration  has  been 
used  commercially  in  this  country  for  the  purification  of 

cryolite  from  Greenland;  non-metallic  minerals  may  be 
separated  from  metallic  under  proper  conditions,  the 

non-metallic  material  coming  to  the  surface  and  being 
removed;  for  instance,  quartz  may  be  removed  from 
fluorspar  by  means  of  a  soap  solution. 

The  cryolite  obtained  from  Greenland — the  sodium- 
aluminum  fluoride  used  so  extensively  in  the  manufac- 

ture of  aluminum  metal,  white  glass,  and  white  enamels 

— is  concentrated  ordinarily  by  treatment  by  "Wetherill 
magnetic-separators,  which  remove  siderite,  and  by 
Wilfley  tables,  which  remove  galena,  sphalerite,  clialco- 
pyrite,  pyrite,  and  the  residual  siderite.  The  finished 
and  pure  cryolite  is  sold  under  the  name  of  kryolith. 
Several  thousand  tons  of  accumulated  slime  from  the 

Wilfley  tables  presented  a  difficult  problem.  If  purified 
by  subsequent  treatment  it  had  a  value  as  high  as  $260 

per  ton.  'Boiling-over'  concentration  solved  the  problem, 
all  impurities  being  removed,  leaving  a  pure  and  white 
product,  whereas  the  material  charged  to  the  plant  was 
dark  and  valueless.  By  boiling  in  the  presence  of  acid 
and  without  the  use  of  addition  agents,  the  coal,  coke, 

pyrite,  sphalerite,  chalcopyrite,  galena,  and  miscellan- 
eous debris  comes  to  the  top  and  is  removed.  The  sider- 

ite often  dissolves  before  removal,  as  does  the  galena; 
this  action  depends  on  the  acidity  maintained. 

The  screened  fine  cryolite,  passing  80-mesh,  with  about 
one  part  of  water  to  two  or  three  parts  of  cryolite,  is  de- 

livered .to  a  boiling-vat  heated  by  a  coil  of  extra-heavy 
lead  piping.  Tlie  vats  are  of  cypress,  6  ft.  in  diameter 
by  7  ft.  high.  The  unlined  wood  lasts  several  years ;  it  is 

then  lined  with  lead.  Simple  boiling  brings  to  the  sur- 
face a  large  quantity  of  organic  dirt,  which  is  skimmed. 

Then  several  buckets  of  acid  are  added  and  the  tanks 

boil  over.  The  foam,  2  to  3  ft.  thick,  is  skimmed  by 

means  of  20-in.  scoops  of  monel-metal  fly-screen;  it  is 
then  accumulated  in  settling-vats,  smelted  for  lead,  cop- 

per, and  silver,  or  discarded.  Boiling  is  repeated  in  a 

lower  tank,  to  ensure  a  good  extraction;  the  product  is 

sent  to  a  vacuum  filter;  after  washing,  it  is  dried  in 
shelf-driers. 

In  starting  a  plant  of  the  above  character  it  is  im- 
possible to  get  foam  for  the  first  few  days,  unless  kryolith 

'dope'  is  used.  This  counteracts  the  oils  present,  par- 
ticularly the  linseed  oil  from  paint  and  the  anti-foam 

efi'ect  of  new  wood.  An  ounce  of  krj'olith  'dope'  pro- 
duces a  wonderful  foam ;  it  is  made  by  boiling  together 

eight  parts  of  old  oil  from  pipe-cutting  machines  (where 
old  acid-pipes  are  threaded),  one  part  of  f els-naphtha, 
and  one  part  of  water.  The  oil  used  is  presumably  neats- 
f  oot  oil ;  new  oil  or  other  oils  may  be  used,  but  generally 

are  not  satisfactory.  A  few  drops  of  linseed-oil  paint 
added  to  the  contents  of  a  large  tank  with  a  heavy  foam 

will  kill  the  foam;  a  little  'dope'  will  restore  it. 
Chrysocolla  of  the  Inspiration  type,  and  many  min- 

erals, particularly  those  that  absorb  water  or  that  have 
rough  surfaces,  may  be  floated  by  boiling,  provided 

kryolith  'dope'  is  added  first.  The  oil  particles  of  the 
'dope'  are  precipitated  within  the  pores  of  the  mineral 
and  form  points  of  attachment  for  flotation  compounds. 
Experimentally,  flotation  by  boiling  cannot  well  be 
demonstrated  on  the  small  scale ;  a  tank  2|  ft.  high  and 

3  ft.  in  diameter  with  at  least  75  ft.  of  5-in.  lead  coil  in 
the  bottom,  is  the  smallest  that  should  be  used.  The 
steam  should  be  controlled  by  inlet  and  outlet  valves,  to 

give  high  pressure  in  the  coils.  No  coil  should  be  placed 
in  the  centre  of  the  tank. 

Simple  boiling  is  not  usually  sufficient.  There  is  a 
critical  point  at  which,  by  slightly  increasing  the  speed 

of  boiling,  a  hundredfold  greater  increase  in  foam  re- 
sults. Those  who  have  made  coffee  or  who  have  boiled 

ammoniacal  solutions  are  familiar  with  this  phenomenon, 

which  is  often  termed  'boiling  over'.  In  the  final  evap- 
oration of  caustic  soda  in  large  east-iron  kettles  it  often 

occurs  without  warning,  and  is  guarded  against  by  pro- 
viding a  cup  of  oil  just  below  the  top  of  the  kettle,  which 

kiUs  the  foam  when  it  is  reached.  But  'boiling  over',  is 
like  many  things  we  see  daily — it  is  something  that  is  in- 

explicable. We  might  say  that  some  boiling  flotation 

was  accomplished  by  'boiling  over',  as  distinguished 
from  simply  boiling,  and  this  phenomenon  is  influenced 
by  the  rate  of  boiling  and  also  by  addition  agents  used. 
In  the  larger  plants,  mechanical  devices  for  removing 

the  foam,  methods  for  auxiliary  agitation  aeration,  con- 
servation of  heat,  and  recovery  of  volatile  matter  have 

been  provided.  In  an  experimental  plant  the  foams  may 

be  removed  by  screens  or  by  steam-jet,  but  not  by  scoops 
or  sieves  or  skimmers  of  the  cream  type,  for  these  kill 
the  foam  too  quickly. 
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When  treating  in  the  laboratory  the  same  mat^riai 

that  is  hamlled  in  a  large  plant  there  is  little  indication 

of  a'paration:  by  boiliuyr  in  a  500-cc.  beaker  witli  tlic 

onlinar>'  bunsen  flame,  nothing  results;  however,  if  sev- 
t-ral  burners  are  arranged  to  heat  the  edge  of  the  beaker. 

a  foiuu  .^Vj  in.  thiek  will  fomi  at  the  centre,  whereas  com- 

mercial practice  would  give  several  feet  of  foam  under 

similar  conditions.  The  foam  concentrate  in  the  beaker 

may  be  removed  by  long  strips  of  filter-paper,  and  after 
awhile  a  concentration  is  noticeable. 

Oil-sands  from  Athabasca,  in  Canada,  and  from  Colo- 

rado. I'tiih.  and  elsewhere  remind  one  of  loose  sea-sand 
that  is  saturated  with  oil.  The  oil  is  easily  separated  l)y 

treating  the  material  in  boiling  water  and  by  providing 
for  tiie  condensation,  with  the  steam,  of  the  more  volatile 

constituents.  Suect>ss  is  ensured  by  rendering  the  hot 
mass  slightly  alkaline,  then  acid ;  a  wliite  sand  results  in 
a  few  minutes.  Violent  boiling  brings  about  disintegra- 

tion without  agitation,  but  often  is  not  as  effective  as  the 
use  of  a  more  moderate  heat  with  agitation.  Oxidation 
often  renders  the  sands  suitable  for  separation  without 
acid. 

A  'boiling-over'  plant  to  treat  a  few  tons  per  day  of 
fine  material  may  be  installed  at  a  nominal  cost,  particu- 

larly where  steam  is  handy ;  no  other  power  is  necessary. 
An  experimental  plant  may  be  installed  easily.  A  large 
plant  may  be  operated  cheaply  if  heat  be  conserved. 
The  re-treatment  of  ordinar.y  flotation  concentrate  is 
suggested ;  pyrite.  sphalerite,  galena,  chalcopyrite,  each 
behaves  differently,  and  satisfactory  separations  have 
been  accomplished.  The  removal  of  chalcopyrite  from 

molybdenite,  and  of  mica  from  graphite,  have  been  ac- 

complished on  a  small  scale.  Boiling  and  'boiling  over' 
are  two  different  phenomena.  The  consternation  of  the 

cook  or  chemist  when  he  suddenly  realizes  that  'boiling 

over'  is  occurring  should  result  in  the  coinage  of  a  new 
word  for  an  old  action  that  may  find  extended  applica- 

tion in  a  new  field.  ^,  r„  ̂  Homer  T.  Darlington. 

Natrona.  Pennsylvania,  January  2. 

and  collecting  the  hydrocyanic  acid  has  the  advantage 
that  the  solution  so  treated  may  be  run  to  waste  and  re- 

placed by  fresh,  where  water  is  not  scarce. 
Chas.  Lintecum. 

Tonopali,  \cvada,  January  23. 

Cyanide   Regeneration 
The  Editor: 

Sir — Supplementary  to  the  discussion  brought  out  by 

Algcrnnn  Del  Mar's  article  on  the  regeneration  of  cya- 
nide during  precipitation  by  zinc,  it  would  be  of  interest 

to  hear  from  any  of  your  readers  who  have  tried  regener- 
ating the  cyanide  from  cupriferous  solutions. 

A  few  years  ago  the  subject  of  acid  regeneration  re- 
ceived favorable  comment  in  our  columns;  and.  inasmuch 

as  it  appears  so  promising,  some  of  youi;  readers  may 
have  tried  it  on  a  working  scale.  I  have  tried  it  in  a 

laboratory,  the  follo^^ing  results  l)eing  t.vpical:  F'resh 
solution  containing  22.1  lb.  per  ton  free  cyanide  (KCN) 
was  reduced  to  i  lb.  per  ton  by  the  addition  of  a  copper 
salt;  excess  .sodium  sulphide  and  .sulphuric  acid  were 

then  added,  and  the  hydrocyanic  acid  evolved  was  passed 
through  alkaline  water.  After  five  hours  a  50%  recovery 
resulted  ;  at  24  hours,  over  70%.    The  idea  of  drawing  off 

The  So-Called  Premium   on   Gold 
The  Editor: 

Sir — In  reply  to  the  criticism  of  Mr.  von  Bernewitz  in 

your  issue  of  January  14,  respecting  England's  payment 
of  a  premium  to  South  African  gold-producers,  it  was 
not  my  intention  to  describe  the  method  of  payment, 
how  the  amount  of  the  premium  was  arrived  at,  or  how 
long  it  would  last,  but  to  bring  out  the  fact  that  England 

recognized  the  situation  which  confronted  the  gold-pro- 
ducer and  took  sucli  action  (July  2-4,  1919)  as  would 

enable  South  African  gold-producers  to  "realize  a 
premium  over  the  normal  local  currency  value  of  their 

gold".' 

The  following  citations  would  seem  to  indicate  that 
the  premium  was  a  real  one. 

H.  N.  Lawrie.  Chief  of  the  Precious  Metals  Division 

of  the  American  Mining  Congress,  in  refeiTing  to  the 

decline  in  gold  production  in  the  United  States  and 
South  Africa  in  the  five-year  period  following  1915, 

gives  statistics  on  production  and  then  says:- 
"The  rate  of  decrease  was  therefore  four  times  as 

great  in  the  United  States  as  in  South  Africa.  This  re- 
sulted .  .  .  partly  from  the  fact  that  the  American 

producer  could  not  benefit  by  the  exchange  premium,  the 

United  States  dollar  retaining  its  par  position  with  re- 

spect to  all  other  currencies." 
Again,  H.  F.  Marriott,  consulting  mining  engineer, 

speaking  at  Leeds,  England,  in  refen-ing  to  South  Afri- 

can production  in  1920,  says:^ 
"The  additional  revenue  due  to  the  increased  price 

(of  gold)  obtained  from  January  to  October  1920  is 
estimated  at  £8,315,196,  28.9%.  of  the  standard  total. 

Another  aspect  of  the  gold  premium  is  its  effect  on  ore- 
reserves,  as  it  enables  many  of  the  shorter-lived  mines 
to  include  witliin  the  profit-limits  many  blocks  of  reef 
standing  in  the  mines,  which  had  previously  been  classed 

as  unpayable." 
Again,  W.  A.  Doman,  London  correspondent,  in  re- 

ferring to  the  gold  mines  in  India,  says:* 
"The  companies  were  severely  handicapped  by  the 

method  of  selling,  for  the  premium,  which  was  available 

to  the  mines  of  the  Rand,  did  not  operate  to  the  advan- 

tage of  those  of  India." 
Again,  Uv.  Arthur  Moline,  general  manager  for  the 

Bendigo  Amalgamated  Gold  Fields.  Australia,  says  ;^ 
"The  saving  feature  of  the  situation  was  the  premium 

obtained  by  the  sale  of  gold  abroad,  chiefly  in  the  Far 

lE.  &  M.  J.,  October  16,  1920.  p. 
=Ibid,  January  22,  1921,  p.  141. 
•ilbid,  January  22.  1921,  p.  190. 
Mbid,  January  22,  1921,  p.  194. 
■Ibid,  January  22,  1921,  p.  192. 

771. 
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East  and  also  in  the  United  States.  This  premium  is 

approaching  a  total  of  £2.000,000,  which  has  been  of 

material  help  in  the  industry." 
Alexander  Gray,  in  comparing  the  relative  standing 

of  the  Hollinger  mine  and  the  New  Modderfontein, 

says :" 
' '  The  bonus  obtained  by  New  Modderfontein  over  the 

standard  price  for  gold  in  the  year  ended  June  30th,  was 

44.2%.  whereas  the  Hollinger  premium  in  this  calendar 

year  was  about  a  quarter  of  that  figure." S.  J.  Kidder. 

Mogollon,  New  Mexico,  January  21. 

[The  fact  that  a  number  of  persons  use  a  term  erro- 
neously may  excuse  others  for  imitating  them,  but  it  does 

not  alter  the  fact  that  the  so-called  premium  merely 
measures  the  discount  on  the  British  paper  pound,  as 

expressed  either  in  gold  or  in  American  dollars. — 
Editor.] 

Treatment  of  Concentrate 

The  Editor: 

Sir — The  article  b.v  A.  B.  Parsons  in  your  issue  of 

January  7,  in  wliicli  the  economic  problems  of  the  metal- 
lurgy of  the  California  Rand  ore  are  so  interestingly  dis- 
cussed brings  forcibly  to  my  mind  a  problem  that  is  be- 
coming increasingly  common  and  more  pressing  for  mine- 

operators  in  western  Mexico.  It  is  the  disposal  of  the 
concentrate  produced  at  mines  remote  from  smelters,  for 

the  vei"y  high  charges  for  transport  and  treatment  render 
it  increasingly  difficult  to  make  a  reasonable  profit  from 

ores  that  yield  a  medium-grade  concentrate.  It  is  going 
to  be  even  more  necessary  in  the  future  than  it  has  been 

in  the  past  to  market  a  high-grade  product,  whether  in 
the  form  of  bullion,  precipitate,  or  matte. 

As  a  typical  instance.  I  will  give  the  conditions  pre- 
vailing at  a  small  mine  in  western  Durango  with  which  I 

am  connected.  It  is  situated  about  65  miles  from  the 

railway.  The  ore  gives  over  90%  recovery  of  precious 
metals  by  flotation,  but  owing  to  the  large  amount  of 
sulphide  minerals  contained  and  the  consequent  low 
ratio  of  concentration,  the  grade  of  the  concentrate  is 
only  150  oz.  silver  and  1  oz.  gold.  It  costs  $50  or  more 

to  ship  and  treat  at  the  smelter.  The  daily  output  of 
concentrate  will  be  from  two  to  five  tons,  depending  on 
the  character  of  ore  and  the  tonnage  milled,  and  it  is 
desirable  to  recover  only  tlie  precious  metals,  as  the  lead 
content  is  small  and  copper  is  absent. 
A  satisfactory  method  of  treating  the  concentrate 

should  combine  a  small  cost  of  plant  with  a  good  recovery 

of  the  precious  metals.  The  actual  cos-t  of  treatment  may 
val-y  within  rather  wide  limits  without  seriously  affecting 
the  economy  of  the  operation.  There  are  two  methods 

that  appear  promising:  first,  smelting  in  a  small  reverber- 

atory  furnace  to  produce  higli-gi'ade  matte  for  sliipment 
(using  wood  as  fuel)  ;  second,  a  chloride  roast  with  sub- 

sequent extraction  of  silver  and  gold  by  hyposulphite  of 

soda  and  precipitation  with  calcium  sulphide.     The  lat- 

oibid,  December  31,  1921,  p.  1049. 

ter  method  has  the  decided  disadvantage  of  giving  a  poor 
extraction  of  gold. 

It  will  be  interesting  to  know  what  progress  has  been 

made  in  solving  similar  problems  elsewhere  and  whether 

there  is  any  immediate  prospect  of  applying  a  new  proc- 
ess, such  as  chloride  volatilization  to  the  successful  solu- 
tion of  the  problem.  „    „    r< '  E.  P.  Crawford. 

Silver  City,  New  Mexico,  January  28. 

Appraisal  of  Ore-Reserves 
The  Editor: 

Sir — With  reference  to  the  recent  purchase  of  the 

American  Brass  Co.  by  the  Anaconda  Copper  Co.  there 

appeared  on  page  98  of  your  issue  of  January  21  men- 
tion of  the  report  of  James  F.  Kemp  on  the  Anaconda 

property,  in  which  appeared  the  following  statements: 
"The  ore  is  said  to  be  of  all  grades  from  a  general 

minimum  of  about  3%  to  a  percentage  of  10  to  15." 
"The  ore  is  carefully  taken  so  as  to  use  lower  grades 

in  times  of  high  copper-prices  and  higher  grades  in  times 
of  low  prices.  In  this  way  the  available  supply  is  and 

has  been  carefully  conserved." 
I  am  surprised  to  see  this  common  fallacy  appear  un- 

qualified, and  apparently  with  Mr.  Kemp's  complete  en- 
dorsement. Probably  the  original  report  contained  some 

explanation  that  would  warrant  the  practice  of  the  Ana- 
conda company,  but  belief  that  the  way  to  handle  a  mine 

is  to  mine  high-grade  ore  in  times  of  low  prices  and  low- 
grade  ore  in  times  of  high  prices  is  so  common  that  many 
who  ought  to  know  better  will  take  the  above  statement 
as  endorsement  of  their  general  practice.  The  principle 
involved  seems  so  unjust  to  the  owners  that  I  should  like 
to  see  some  one  attempt  to  justify  it.  at  least  on  grounds 
other  than  the  effect  on  the  stock  market. 

As  a  general  condition  the  principle  is  absolutely  in- 
correct ;  the  reverse  is  true.  Without  going  into  compli- 

cated algebraic  formula,  take  an  extreme  case :  Assume  a 

mine  completely  developed  and  having  reserves  of  100,- 
000  tons  of  5%  copper  and  100,000  tons  of  10%  copper 
ore.  Assume  also  that  the  cost  of  putting  the  copper  on 

the  market  is  $12.50  per  ton  and  that  the  capacity  of  the 

plant  is  100,000  tons  per  annum.  To  make  the  ca.se  ex- 
treme and  for  the  sake  of  round  figures,  assume  that  the 

price  of  copper  this  year  will  be  12^c.  per  pound  and 
next  year  25c.  per  pound. 

Following  the  principle  enunciated  by  Mr.  Kemp  the 
100,000  tons  of  10%  should  be  treated  this  year  and 
would  net  $1,250,000.  The  low-grade  ore  treated  next 
year  would  net  the  same  and  the  stockholders  or  owners 
would,  or  should,  have  the  benefit  of  the  interest  on  the 

first  year's  profits,  say,  $70,000,  making  a  total  of  $2,570,- 
000,  leaving  the  mine  worked  out. 

To  reverse  the  principle  and  treat  the  low-gi-ade  ore 
in  time  of  low  price  would  result  in  no  profit  this  year, 

but  a  profit  of  $3,750,000  next  year,  or  a  gain  for  the 
owners  of  more  than  a  million  dollars;  and  I  maintain 

that  this  is  the  correct  principle  to  follow. 

If  it  be  objected  that  in  times  of  high  prices  high  costs 
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interfere  with  the  correctness  of  the  above  calculation 

tlien  as-siinie  the  cost  not  in  dollars  per  ton  but  in  pounds 

of  coppt-r  per  ton.  This  would  be  true  in  general  be- 
cause costs  must  follow  tlie  commodity  index:  Assuming 

the  cost  of  putting  the  copper  on  the  market  at  100  lb. 

or  o'^'c.  the  low-grailc  ore  would  yield  no  profit  whether 
treated  in  time  of  liigh  price  or  in  time  of  low  price. 

The  high-grade  ore.  however,  would  net  twice  as  much  to 
the  owner  if  treated  in  time  of  higli  price. 

It  is  true  the  output  of  the  mine  would  run  from  one 

extreme  to  the  other,  but  not  more  so  than  has  Ana- 

conda's in  recent  yeare. 
The  ircneral  principle  may  be  stated  thus:  the  greatest 

financial  gain  to  the  owner  of  a  mining  property  is  ob- 

tained by  mining  the  liighest-grade  ore  available  in  times 
of  high  prices.  This  is  true  even  if  the  mine  has  to  be 
run  at  a  lo.ss  at  a  time  when  the  financial  world  is  in 

horrajtca. 

Los  Angeles.  Januarj^  30. C.  A.  Grabill. 

Sampling  of  Mines 
Till'  Editor: 

Sir — It  perhajjs  is  not  too  late  to  commend  the  ex- 

cellent article  by  Mr.  Morton  Webber  on  'Errors  Latent 

in  Jlinc-Sampling',  published  in  your  issue  of  November 

•">.  1!»21.  Everj-one  wlio  samples  mines  should  eai-ry  it 
along  with  him,  in  addition  to  Mr.  Webber's  article  on 

the  'Combination  Method  of  Mine-Sampling',  which  ap- 
l)earcd  in  your  issue  of  February  28,  1920. 

A  number  of  years  ago  I  was  sampling  a  gold  mine  in 

North  Carolina,  and  a  negi-o  miner  who  was  helping  me 

i-alled  my  attention  to  the  fact  that  the  values  in  a  vein 

were  contained  in  cross-veins  of  chalcedony  which  prob- 
ably were  not  over  an  inch  wide.  These  cross-veins  oc- 

curred only  occasionally  and  were  very  rich,  so  that  if 

enough  of  them  happened  to  be  cut  in  the  samples  all  the 
results  were  vitiated. 

Mr.  Webber's  suggestion  about  wasliing  down  the 
openings  in  a  mine  deserves  serious  consideration.  Over 

twenty  years  ago  I  examined  a  copper  mine  in  Nova 
Scotia  in  wliich  the  veins  varied  from  4  ft.  to  8  ft.  wide. 

The  ground  was  imrd  and  tight,  without  any  well-defined 
walls,  and  when  I  started  to  sample  I  found  that  the 
slime  eovering  the  roof  of  the  drifts  entirely  obscured  the 
ore.  Labor  was  efficient  and  relatively  cheap,  and  so  I 
had  a  supi)ly  of  birch  brooms  made  and  set  a  couple  of 
dozen  miners  washing  off  the  tops  of  the  drifts.  This  was 
accomplished  in  a  relatively  short  time  and  I  was  then 
able  to  sample  intelligontly.  It  is  interesting  to  recall 
that  this  mine  was  jiresented  to  certain  interests  in  New 
York,  with  the  report  of  an  eminent  metallurgist  based 
upon  the  assumption  t.iat  the  ore  carried  4%  copper.  My 
samples  of  the  ore  in  place  averaged  about  2%.  I  found 
that  the  man  who  had  examined  and  reported  on  the  mine 
had  a.ssumed  that  flie  large  pile  of  ore  at  the  .shaft  was 
representative  of  what  had  been  taken  out.  The  fact  of 
the  matter  was  that  it  had  been  caref\dly  sorted  and  the 
rejprt  had  been  thrown  over  the  edge  of  a  gidch  near-by 

and  so  was  not  in  evidence.  Ilis  excellent  and  elaborate 

metallurgical  calculations,  ba.sed  upon  the  sample  of  the 

stock-jjile,  were  un,justitial)le,  ol'  course,  and  I  was  under 
the  necessity  of  reporting  unfavorably  upon  the  prop- 

erty. A  mining  engineer  would  hardly  have  made  the 

mistake  of  this  eminent  nietallui-gist. 

New  York.  January  26.  J.  P.\rke  Cii.vnmng. 

A  Correction 
The  Editor: 

Sir — In  your  article  on  'Tungsten  in  Colorado',  in  the 
January  28  issue,  you  refer  to  W.  H.  Wananiaker,  Mr. 

Conger's  partner.  This  shoidd  have  been  Nels  D.  Wana- niaker. 

Mr.  Wanamaker  is  now  living  at  No.  608  Fourteenth 

street,  San  Diego.  He  is  now  83  years  old  and  still  pi-os- 
pecting.  He  has  .just  reeentl.y  located  several  claims  in 

south-western  Arizona  that  carry  very  high  values  in 
free-milling  gold  ore. 

Mr.  Wanamaker  and  Mr.  Conger,  each  thinking  the 

other  dead,  just  within  the  last  few  days  got  into  com- 
munication with  one  another,  through  an  article  in  the 

Denver  'Post'. 
Mr.  Conger,  although  89  years  old.  is  stdl  prospecting 

in  Colorado. 

I  am  sending  you  this  information  thinking  that  you 

no  doubt  want  credit  placed  where  credit  is  due  and  for 
the  further  reason  tliat  some  of  your  readers  at  least  are 

interested  in  the  comparatively  few  old-time  prospectors 
that  are  left.  -r^  -d   at  i\t Kenneth  B.  McMahan. 

La  Mesa,  California,  February  4. 

Iron  and   Copper 

The  Editor: 

Sir — While  the  sub.ject  of  the  great  discrepancy  in  the 

retail  prices  of  manufactured  articles  of  iron  and  copper 

is  receiving  some  well-merited  discussion,  pei-mit  me  to 
call  your  attention  to  an  instance  that  would  seem  to 
merit  the  attention  of  producers. 

Enclosed  are  two  sheets  from  tlie  catalogues  of  large 

Pacific  Coast  hardware-houses,  quoting  prices  on  'Briglit 

and  Brass  Wire  Screw  Eyes'.  The  prices  in  each  cata- 
logue are  practically  the  same.  Take,  for  example,  screw- 

eyes,  size  No.  104.  A  gross  weighs  about  5^  pounds.  The 

price  per  gross  for  the  iron  article  is  $7 ;  for  the  brass 
article  $30.  If  the  cost  of  manufacture  of  the  brass 

article  is  not  materially  more  than  that  of  the  iron  one. 

it  will  be  apparent  that  the  consumer  is  asked  to  pay 

over  .$4  per  pound  for  brass. 

Looked  at  in  the  same  way,  the  \n-u-e  of  bra.ss  in  the 
smaller  size  screw-eyes  is  over  $5  per  pound. 

Swansea.  Arizona,  Jainiai-y  27.  E.  S.  Smith. 
iiiiiiii   t   r   I   r   I   I   Mil   II   I   I   iiiiiiiiiii   iiiiii 

The  Government  helium  ])lant  at  Foi't  Worth,  Texas, 
is  producing  over  290.000  cu.  ft.  of  the  gas  per  montli. 

at  a  cost  of  20c.  per  cubic  foot.  After  the  helium  has 

been  extracted  the  natural  gas  is  transported  in  pipe- 
lines and  consumed  throughout  northern  Texas. 
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Structural  Steel  Practice  in  United  States  and  Europe 

By  P.  B.  McDonald 

Recently  there  lias  been  a  good  deal  of  controversy 
al)ont.  and  comparison  of,  British  and  American  prac- 

tices in  structural-steel  design.  R.  Fleming,  of  the 

American  Bridge  Co.,  in  the  'Engineering  News-Record' 
( Sejitember  16,  1920),  led  off  with  a  review  of  a  British 
hook  on  the  subject.  Mr.  Fleming  pointed  out  that 
Britisli  engineers  have  not  attacked  the  problem  with  a 
jiroper  sense  of  proportion  and  have  not  specialized  in 
the  field  as  have  American  engineers.  More  specifically, 

lie  stated,  British  writers  on  structural-steel  work  prefer 
tedious  algebraic  methods  where  graphic  methods  are 

simpler  and  more  quickly  performed;  they  cling  to  an- 
tiquated and  obsolescent  designs,  apparently  from  per- 

versity :  they  record  no  failures  in  steel  structures,  al- 
tliough  there  certainly  are  occasional  failures  by  British 
designers  as  by  others;  they  bend  angles  remorselessly, 
in  ways  that  would  not  be  tolerated  in  American  shops, 
etc. 

In   a   later  issue   of  the   'Engineering  News-Record' 
(November   18,   1920),   P.    L.    Pratley,   a   distinguished 
Canadian  engineer,  undertook  to  answer  Mr.  Fleming. 

He  explained  that  British  practice  in  structural  steel  de- 
pends more  upon  experience  than  upon  books;  that  sel- 

dom do  British  engineers  'figure'  a  bridge  or  compile  a 
stress-sheet;  for  example,  no  stress-sheet  can  be  found 
for  the  famous  Forth  bridge;  in  fact,  Mr.  Pratley  is 
disposed  to  believe  that  the  profound  American  faith  in 

'figures'  and  ' figurability '  tends  to  narrow  and  hamper 
stmetural-steel  work  in  the  United  States.     In  British 
circles,  he  continued,  there  is  a  disposition  to  treat  a 
steel  structure  as  a  unit,  not  as  a  conglomeration  of  units : 
the  members  are  regarded  as  working  together,  mutually 
helping,  rather  than  each  unloading  its  responsibility  on 
the  next  member.    For  example,  he  remarked,  the  short 
stringers,  shallow-floor  beams,  and  wide-truss  members  of 

a  British  bridge  are  conceived  in  a  spirit  of  participa- 
tion: whereas  American  practice  forbids  a  stringer  to 

help  the  bottom-chords,  or  a  truss-vertical  to  help  the 
floor-beams.    As  for  the  bending  of  angles,  he  stated,  it 
is  done  in  Europe  because  there  is  an  ample  supply  of 

capable  angle-smiths;  and  angles  are  efiScient  connecters 
and  stiffeners.    In  general,  Mr.  Pratley  concluded,  Amer- 

ican practice  has  been  influenced  by  the  German  thirst 
for  unnecessary  detail;   of  late  years,  however,   it  has 

been  drawing  nearer  to  British  practice,  as  in  the  aban- 
doning of  pin-bridges  in  favor  of  riveted  joints,  and  the 

use  of  continuous  spans  and  even  of  continuous  trans- 
verse frames  composed  of  floor-beams  and  truss-verticals. 

Edward  Godfrey  of  Pittsburgh,  an  American  engineer, 

replied   sarcastically    ('Engineering   News-Record',   De- 
cember 16,  1920)  to  Mr.  Pratley 's  complacent  explana- 

tions.   He  condemned  the  British  custom  of  building  by 

'experience'  and  then  nursing  the  structure  for  its  life- 

time by  inspection  and   repairs.     He  condemned  bent 
angles  also,  as  well  as  other  details  of  British  practice. 

In  the  same  issue  H.  R.  White,  an  Englishman  em- 

ployed by  the  U.  S.  Steel  Products  Co.  in  London,  con- 
tributed   an    excellent    letter    favoring,    on    the    whole, 

American  practice.     He  said  :  ' '  There  are  same  fearful 
examples  of  structural  atrocities  in  Great  Britain,  and 
one  does  not  need  to  go  outside  London  to  find  many  of 

them  .    .    .   The  only  conclusion  is  that  these  freak  struc- 
tures never  carried  anything  like  the  load  the  designer 

thought  he  was  providing  for.    Such  structures  give  the 

impression  that  they  might  be  strengthened  simultaneous- 
ly with  a  considerable  reduction  in  weight  and  saving  in 

cost.     In  showing  an  American  visitor  these  structures, 

one  must  be  apologetic.    The  bridge  cari-ying  the  North- 
eastern  Railway   over  the   Wear  at   Sunderland  is  a 

curious  design.    It  is  a  through-truss  span  wath  parabolic 
top  chord,  evidently  figured  on  the  basis  that  such  a  span 
lias  no  web-stresses,  for  it  has  no  diagonals.    The  partly 

loaded  span  does  not  appear  to  have  been  considered  but 

as  the  result  apparently  did  not  'look  right'  the  spaces 
between  the  verticals  were  completely  filled  in  by  huge 

plate-gussets  -with  one  large  oval  hole  in  the  centre  pro- 

portional to  the  size  of  tlie  panel.     A  student  of  secon- 
dary stresses  due  to  deformation  under  partial  loading 

could  have  no  finer  example  than  this". 
Mr.  White  vei-y  properly  traced  back  these  national 

differences  in  design  to  the  educational  systems  char- 

acteristic of  the  two  countries.  He  said:  "The  young 
British  structural  engineer  just  out  of  college  is  not 

capable  of  designing  anything  but  the  simplest  struc- 
tures, and  has  all  his  details  to  leara  so  far  as  commercial 

work  is  concerned.  The  American  is  better  equipped  in 

this  respect,  but  on  the  other  hand  the  Briton  seems  to 
have  a  much  better  general  knowledge  of  engineering, 
and  will  know  something  of  electrical  and  mechanical 

work,  foundry,  smithing,  and  machine-shop  practice.  In 
the  United  States,  highly  specialized  structural  engi- 

neers vrith  an  appalling  ignorance  on  general  subjects 

are  frequently  met — men  who  do  not  know  the  difference 
between  direct  current  and  alternating  current,  and  who 

have  little  conception  of  mechanical  work.  They  also 
seem  to  know  less  of  general  conditions  which  affect  the 
sale  of  the  work  they  handle,  particularly  in  countries 

outside  the  United  States". 
Additional  interesting  comparisons  of  American  and 

European  design  of  bridges  can  be  found  in  'Engineer- 
ing and  Contracting'  of  Octol>er  26  and  December  28, 

1921.  Dr.  P.  H.  Chen,  a  Chinese  engineer,  pointed  out 
in  the  issue  of  October  26  that  European  bridges  look 

weak  and  apparently  lack  rigidity,  whereas  American 

bridges  for  similar  spans  and  loads  are  almost  too  heavily 
braced  and  stiffened.     Dr.  J.  A.  L.  Waddell.  a  widely 
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known  Anierioan  engineer,  and  author  of  'De  Pontibus', 
unswi-reil  hiui.  ami  tlisciissed  the  ohoiee  of  soft  or  of  high- 
earlx)u  steel  for  bridges.  In  the  issue  of  December  28 
Kdward  Godfrey  (mentioned  previously)  suggested  that 
American  loeoniotives  and  trains  are  heavier  than  those 

of  Europe,  lienee  the  need  for  heavier  bridges;  and  he 

addetl.  "It  is  astounding  the  things  that  are  proposed 
and  executed  in  8t4?el;  it  is  still  more  astounding  the 

tilings  that  stand  up  ajid  carrj-  loads".  If  anyone  wishes 
to  read  more  thoroughly  into  the  comparison  of  American 

and  European  structural-steel  work,  this  same  Mr.  God- 

frey had  a  longer  article  oU  the  subject  in  the  '  Engineer- 
ing Record'  of  March  1,  1913. 

Tile  whole  subject  has  been  recalled  to  my  mind  by  re- 
ceiving for  review  a  handsome  leather-bound  copy  of 

Mile  S.  Ketchum's  'The  Design  of  Steel  Mill  Buildings', 
being  the  fourth  edition,  re-written  since  the  first  ap- 

pearance of  the  book  in  1903.  Wlien  I  was  an  under- 

graduate at  college,  Ketchum's  'Steel  Mill  Buildings' 
was  a  familiar  book  to  the  students.  Something  like 
16.000  copies  have  been  issued  altogether.  Professor 

Ketchum's  book  is  typical  of  specialized  American  prac- 
tice in  structural  engineering — typical  of  the  'figurabil- 

ity'  that  the  Canadian  engineer  found  characteristic  of 
Americans,  typical  of  our  liking  for  graphic  solutions, 
and  of  our  custom  of  recording  scientific  processes  in  a 
book. 

The  thorough  method  in  which  Professor  Ketchum  has 

liandled  the  subject  is  evident  from  a  plan  of  the  book. 
There  are  three  parts  and  an  appendix.  Part  I  covers 

the  calculation  of  the  stresses  in  simple  beams,  trusses, 
portals,  the  transverse  bent,  and  the  three-hinged  arch. 
It  is  a  sort  of  preliminary  course  in  stresses  in  framed 
structures.  Part  II  covers  the  calculations  of  the  deflec- 

tion of  structures,  the  calculation  of  the  stresses  in  static- 

ally indeterminate  girders,  trusses,  and  frames,  and  sec- 
ondary stresses  in  trusses.  This  discusion  of  statically 

indeterminate  structures  covers  most  problems  in  build- 
ing contruction  and  is  preliminary  to  a  study  of  movable, 

arch,  cantilever,  and  suspension  bridges.  Part  III  covers 

the  design  and  construction  of  steel-frame  buildings  for 
mines,  smelters,  and  other  industrial  plants.  Among  the 
detailed  designs  given  are  those  for  a  crane-girder,  a 
roof-truss,  and  a  steel  building.  The  appendix  gives  a 
complete  specification  for  steel-frame  mill-buildings.  The 
book  aa  a  whole  is  a  companion  volume  to  the  author's 

'Structural  Engineers'  Handbook',  which  is  equally well  knoNvn. 

As  Mr.  White  pointed  out,  such  excellent  textbooks  on 
structural  steel  as  this  one  of  Professor  Ketchum  are 
relatively  rare  in  England.  He  explained  that  the 
British  t«xta  usually  fall  into  one  of  two  extremes :  either 
they  are  academic  triatises  on  the  higher  mathematics 
of  the  subject,  suitable  mainly  for  mental  discipline,  or 
they  are  too  'practical'  handbooks  that  omit  really  essen- 

tial theorv-.  Our  inventive  and  pragmatic  American 
genius  i.s  at  its  best  in  such  a  field  as  compiling  a  text- 
hook  on  steel  mill-buildings.  On  the  other  hand,  as  Mr. 
White  likewise  pointed  out,  many  of  our  young  engineer- 

ing graduates  that  know  all  about  structural  steel  know 

very  little  about  anything  else.  Not  only,  as  he  hinted, 
do  they  know  nothing  about  alternating  current  and 
direct  current,  but  they  know  nothing  about  the  currents 
of  thought  that  interest  educated  men — about  the  history 
of  civilization  and  the  meaning  of  culture  and  the  place 
of  man  in  the  universe  of  which  he  is  a  part-. 

Perhaps  American  engineering  students  have  fallen 
too  much  into  the  habit  of  thinking  that  specialized 

technical  books  like  'Steel  Mill  Buildings',  well  written 
and  important  thoufjh  they  are,  represent  all  that  is 
worth  studying  at  college,  since  .such  trivialities  as 
English,  literature,  history,  and  philosophy  cannot  ap- 

parently help  them  immediately  upon  their  graduation. 
Moreover,  the.v  observe  that  the  engineering  deans  show 
great  deference  to  a  professor  who  teaches  a  highly  spe- 

cialized technical  subject,  while  barely  tolerating  as  a 

necessary  evil  any  teacher  of  literature  who  may  have 
edged  his  way  into  the  faculty. 

P^'oR  many  yeai-s  materials  such  as  sand,  gravel,  and 
crushed  rock  have  been  handled  by  centrifugal  pumps 

and  pipe-lines,  states  the  'Mechanical  World'.  This 
success  prompted  many  to  turn  their  attention  to  the 

problem  of  pumping  coal  from  the  coalfields  to  tide- 
water by  similar  means.  Lately  this  problem  has  re- 

ceived considerable  attention  from  engineei"s  and  the 
owners  of  public  utilities.  In  a  paper  on  the  subject  de- 

livered before  a  meeting  of  the  Edison  lUuuiinating 
Society,  the  data  given  would  seem  to  prove  that  the 
cost  per  ton  is  much  under  present  coal  rates.  There  are, 

on  the  other  hand,  problems  of  engineering  and  opera- 
tion that  make  the  solution  b.v  no  means  simple.  The 

question  of  erosion  of  the  pipe-line,  as  well  as  lowering 

of  the  grades  of  coal  resulting  from  rubbing  and  break- 
ing, is  still  unanswered.  The  paper  did  not  give  the 

amount  of  water  required  per  ton  of  coal,  but  in  view 
of  the  experience  in  handling  gravel,  the  ratio  of  water 

to  coal  will  undoubtedly  exceed  three  to  one,  which  in- 
volves a  large  water  supply,  which,  to  avoid  serious  cor- 
rosion of  the  pipe-line,  should  be  comparatively  free 

from  acid. 

Tin  ores  become  conductors  of  electricity  at  moderate 

temperatures,  according  to  an  article  in  'Metall  und  Erz'. 
By  using  large  pieces  of  ore  as  a  resistance,  sufficient  heat 
can  be  developed  to  melt  it  and  reduce  it  to  metal  on  the 
addition  of  coal.  It  is  not  generally  necessaiy  to  add 

any  slagging  material,  nor  is  it  necessary  to  protect  the 
tin  oxide  from  going  into  the  slag.  It  is  preferable  to 

carry  out  the  process  in  a  trough-furnace  with  a  low 
charging-shaft  and  two  or  more  electrodes  dipping  into 
the  bath.  Ore  and  coal  are  charged  and  the  metal  is 

tapped  from  the  bottom  until  the  hearth  is  nearly  full  of 

slag,  which  should  be  rich  in  tin.  This  is  cleaned  by  add- 
ing a  charge  of  coal  only  to  separate  its  tin  contents  as 

metal.  Pure  metal  may  be  obtained,  and  the  tin  con- 
tent of  the  slag  reduced  to  0.3%.  The  losses  by  volatil- 

ization are  much  less  than  by  other  processes. 
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The  Function  of  Oil  in  Flotation 

By  Dana  W.  Leeke  and  Ralph  H.  Jarvis 

The  following  metals  have  been  arranged  in  series  ac- 

cording to  the  intensity  of  their  potentials  or  solution- 
tensions.  In  order  of  decreasing  potentials  they  are 
sodium,  calcium,  magnesium,  aluminum,  zinc,  cadmium, 

iron,  nickel,  tin,  lead,  bismuth,  antimony,  arsenic,  cop- 
per, mercury,  silver,  platinum,  and  gold.  This  series  is 

known  by  either  of  two  names,  the  potential  or  electro- 
motive series.  The  following  metals  were  selected  to 

demonstrate  the  condensation  of  gases  and  air  in  the 
form  of  bubbles  by  metallic  surfaces  immersed  in  liquids : 
sodium,  magnesium,  aluminum,  zinc,  iron,  nickel,  lead, 

copper,  silver,  and  gold.  Due  to  similarities  in  proper- 
ties, these  selected  members  of  the  potential  or  electro- 

motive series  were  subdivided  into  three  groups:  Group 
1.  sodium  and  magnesium;  Group  2,  aluminum,  zinc, 
iron,  nickel,  tin,  copper,  silver,  and  gold;  Group  3,  lead. 

Sodium  and  magnesium  were  placed  in  Group  1,  be- 
cause they  both  react  chemically  with  water,  with  the 

liberation  of  hydrogen.  The  chemical  reaction  between 
sodium  and  water  is  violent.  Sodium  particles  that  have 

been  thoroughly  coated  with  coal-tar  or  pine-tar  by  im- 
mersion, possess  for  a  few  seconds  (seldom  over  ten 

seconds)  the  physical  property  known  as  flotability,  when 
placed  on  the  surface  of  water.  The  heat  of  chemical 
union,  resulting  from  the  reaction  between  sodium  and 

water,  soon  lowers  the  viscosity  of  the  pine-tar  and  coal- 
tar.  OUs  with  less  viscosity  than  pine-tar  and  coal-tar, 
such  as  wood-creosote,  cast«r-oil,  and  pine-oil,  when  used 
with  sodium,  do  not  produce  as  marked  an  effect  in  re- 

tarding the  chemical  reaction  between  sodium  and  water. 

The  particles  of  sodium,  after  chemical  action  has  started, 
revolve  rapidly  on  the  surface  of  the  water.  To  illus- 

trate the  condensation  of  hydrogen  gas  on  a  sodium 
particle,  one  may  immerse  the  particle  in  water ;  numer- 

ous bubbles  of  hydrogen  gas  can  then  be  seen  that  adhere 

to  or  detach  themselves  from  the  sodium  particle.  The 
remainder  of  the  metals  chosen  from  the  potential  series 
by  the  experimenters  were  prepared  as  thin  sheets. 

Dimension 
Symbol  cm.  Weight 

Macnesi\im              Mff  1x1  5 
Aluminum             Al  1x1  10 
Ziuc            Zn  1x1  10 
Iron           Fe  1x1  30 
Nickel             Ni  1x1  50 
Tin            Sn  1x1  30 
Lead            Pb  1x1  20 
Copper            Cu  1x1  a.T 
Silver            Agr  1x1  30 
Gold            Au  1x1  20 

The  third  dimension  can  readily  be  estimated  from  a 

table  of  specific  gi-avities.  It  is  not  necessary  to  prepare 
these  metals  as  thin  sheets,  but  those  who  care  to  under- 

take these  experiments  on  metallic  surfaces  will  be  re- 

warded adequately  for  the  time  and  trouble  involved  in 
preparing  them  in  this  way. 

Magne-sium.    On  submerging  a  particle  of  magnesium 

in  distilled  water,  minute  bubbles  of  hydrogen  gas  con- 
dense immediately  on  its  surface.  A  particle  is  a  sub- 

division of  matter  that  is  visible  to  the  eye.  When  suffi- 
cient hydrogen  bubbles  have  attached  themselves  to  the 

magnesium  particle,  the  particle  is  raised  to  the  air- 
water  interface.  The  magnesium  particle  will  not  rise  to 

the  aii'-water  interface  if  this  experiment  is  repeated  in  a 
0.2%  or  a  0.1%  solution  of  potassium  permanganate.  In 
all  probability  the  hydrogen  gas  as  liberated  unites  witli 

oxygen,  the  permanganate  furnishing  the  oxygen.  Mag- 
nesium particles  that  have  been  insulated  with  a  film  of 

coal-tar  or  pine-tar  do  not  condense  hydrogen  bubbles  on 

their  surfaces  when  immersed  in  distilled  water  at  20°C. 
Bubbles  produced  mechanically  in  the  solution  adhere  to 
the  oil-filmed  magnesium  particles,  and  buoy  these  to  the 
surface.  Chemical  action  between  water  and  magnesium 

is  practically  nil  in  this  experiment. 
Without  oiling  their  surfaces,  particles  of  aluminum, 

zinc,  iron,  nickel,  tin,  copper,  silver,  and  gold,  if  im- 

mersed in  distilled  water  at  20°C.,  can  be  floated  by  bub- 
bles produced  mechanically  in  the  solution.  By  oiling 

their  surfaces,  particles  of  aluminum,  zinc,  iron,  nickel, 
tin,  copper,  silver,  and  gold,  if  immersed  in  distilled 

water  at  20°  C,  can  be  floated  by  bubbles  produced  me- 
chanically in  the  solution.  With  and  without  the  use  of 

oil,  bubbles  were  condensed  on  the  above  particles,  prov- 

ing that  under  certain  conditions  oil  is  not  necessarj'  to 
the  condensation  of  gases  on  metallic  surfaces. 

Lead  was  grouped  separately  because  of  the  fact  that  it 

oxidizes  rapidly  in  air  at  normal  temperatures.  A  bril- 
liant metallic  lustre  may  be  produced  on  lead  at  normal 

temperatures,  provided  the  film  of  oxides  is  removed 
while  the  lead  particles  are  submerged  in  distilled  water 
or  oil.  Lead  particles  can  then  be  floated  readily,  thus 
proving  that  oil  is  neces.sary  in  case  the  chemical  changes 

taking  place  at  the  metallic  surface  produce  a  pro- 
nounced lowering  of  the  potential.  Zinc,  which  oxidizes 

in  air  at  normal  temperatures,  although  not  as  rapidly  as 

lead,  could  be  grouped  with  lead.  It  is  not  inferred  that 

the  other  metals  do  not  oxidize  in  air  at  normal  temper- 
atures ;  but  this  oxidation  is  particularly  pronounced  on 

lead. 

Perhaps  some  of  the  most  illustrative  experiments  per- 
formed were  those  in  which  bubbles  3  mm.  in  diameter 

were  condensed  on  the  following  metallic  surfaces:  alum- 
inum, nickel,  tin,  copper,  silver,  and  gold.  This  was  done 

by  means  of  a  laboratoiy  dropper  with  rubber  bulb  at- 
tached. These  experiments  can  be  accomplished  on  oiled 

or  unoiled  metallic  surfaces  in  distilled  water. 

The  following  members  of  the  potential  series,  mag- 
nesium, aluminum,  zinc,  iron,  nickel,  and  tin.  were  im- 

mersed in  a  concentrated  solution  of  copper  sulphate  at 

10°  or  20°C.    All  the  metals  precipitated  copper  on  their 
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surfaces.  Tlie  same  experiments  were  repeated  under  the 
bame  conditions,  except  that  the  surfaces  of  the  metals 
were  tilnu-d  with  wood-creosote.  The  precipitation  of 
copper  on  the  mctidlic  surfaces  was  retarded  and  less 
marked.  The  experiments  were  again  repeated  under  the 
same  conditions,  except  that  the  surfaces  of  the  metals 

were  filmed  with  pinc-tar  and  coal-tar.  No  precipitation 
of  copper  took  place.  After  two  hours  submergence  in  a 

saturated  solution  of  copper  sulphate  the  metals  still  pos- 
scss«'d  their  mctidlic  lustres,  when  lilmed  with  pine-tar 
and  coal-tar.  These  experiments  prove  that  in  ionic 
chemical  reaction  is  retarded  between  an  electrolyte  and 

an  oil-filmed  metallic  surface.  Other  similar  experiments 

wen>  performed  with  silver  and  lead  salts,  which  verified 
the  above  conclusion. 

SiLPiiiDES.  Estimations  of  Potentials.  Four  dis- 
tinct methods  were  devised  to  estimate  the  lowering  or 

raising  of  the  potential  of  sulphide  particles  when  agi- 
tated with  various  electrolytes.  Of  the  four  methods,  the 

following  was  found  preferable:  produce  mechanically 

at  the  orifice  of  a  glass  tube  an  air-bubble;  the  intensity 
of  the  potential  of  a  sulphide  particle  or  particles  can 
be  estimated  by  the  degree  of  attraction  between  the 

sidphide  particle  or  particles  ;uk1  the  air-bubble;  a  small 
gla.ss  syringe  can  be  used  to  advantage  in  producing 
bubbles  of  uniform  size ;  a  laboratory  dropper  with  rub- 

ber bulb  attached  may  be  used  in  case  of  emergency  to 
produce  bubbles  mechanically.  The  angle  of  contact  be- 

tween a  bubble  and  a  sulphide  particle  has  a  role  so  im- 
portant in  these  tests  that  all  bubbles  produced  must 

conform  to  a  set  standard.  The  standard  established 

and  used  throughout  these  experiments  was  such  that 

the  bubble  produced  on  an  orifice  of  2-mm.  diameter,  at 
a  depth  of  2  cm.  in  the  electrolj'te,  had  a  maximum 
diameter  of  5  mm.  These  bubbles  are  not  perfect 
.spheres. 

After  a  careful  study  of  many  screen  analyses,  minus 
50  plus  60  mesh  was  the  particle-size  chosen  to  test  the 
effects  of  various  electrolj1;es  on  the  potentials  of  the 
suli)hides.  All  particles  smaller  than  60-mesh  were  re- 

jected. Sulphides  used  were  as  follows:  ehalcopyrite, 
galena,  molybdenite,  pyrite,  sphalerite,  and  stibnite. 
Procedure  was  as  follows:  weigh  quickly  two  25-mg. 
portions  of  freshly  prepared  sulphide  particles ;  add  one 
portion  to  di.stillcd  water,  and  the  other  portion  to  the 
ele<'trolyt«  whose  influence  on  the  potential  of  the  sul- 

phide you  desire  to  ascertain.  Agitate  the  two  violently 
for  one  minute;  then  compare  the  difference  in  potential 
between  the  two  portions  agitated,  by  the  readiness  with 
which  each  adheres  to  a  bubble,  of  5  mm.  diameter  at  a 
depth  of  2  cm.  Or.  instructions  for  a  test  in  detail 
wonld  be  as  follows:  Weigh  out  two  25-mg.  charges  of 
minus  50  j.lus  60  mesh  pyrite  particles.  Add  one  portion 
to  distilled  water  and  the  other  portion  to  0.1%  .solu- 

tion of  potassium  permanganate,  the  temperature  of  the 
two  solutions  b.ii,tr  20°C.;  then  agitate  for  one  minute. 
The  pyrite  parti. los  agitated  with  distilled  water  will 
adhere  readily  to  a  liubble  5  mm.  in  diameter.  The  sul- 

phide particles  agitated  with  a  0.1%  s-jlution  of  potas- 

sium permanganate  will  not  adhere  to  a  bubble  .")  mm. 
in  diameter.  "When  the  intensity  of  the  potentials  has 
been  compared  on  the  two  portions,  wash  thoroughly,  by 
deeantation,  the  portion  agitated  with  the  solution. 
Then  ascertain  if  there  has  been  a  change  in  the  metallic lustre. 

Pyrite  is  the  only  sulphide  of  the  group  that  indicates, 
by  pronounced  change  in  lustre,  the  effects  of  an  oxidizer 
or  reducer,  an  oxidizer  being  a  salt  or  gas  in  solution 
that  lowers  the  potential;  a  reducer,  a  salt  or  gas  in 
solution  that  raises  the  potential.  Particles  of  pyrite, 
when  agitated  for  one  minute  with  a  0.00625%  .solution 

of  pota.s.sium  permanganate  at  20° C,  indicate  a  change in  metallic  lustre. 

Molybdenite  was  excluded  from  the  following  tests,  be- 

cause its  potential  remains  constant,  as  compared  with 
the  behavior  of  the  other  five  sulphides. 

Agitation  Tests.  Chalcopyrite,  galena,  pyrite.  sphal- 
erite, and  stibnite  were  agitated  for  one  minute,  with 

sulphuretted-hydrogen  water.  0.1%  and  0.2%  sidphur- 
dioxide  water,  and  0.05%.  0.1%,  and  0.2%  solution  of 

potassium  permanganate  at  10°  or  20° C.  Having  no 
data  on  the  use  of  .sulphuretted-hydrogen  water,  the  fol- 

lowing strength  of  solution  was  applied:  One  cubic  centi- 
metre of  saturated  sulphuretted-liydrogen  water  was 

added  to  20  ce.  of  distilled  water.  The  potentials  of  the 
sulphides,  when  agitated  in  sulphuretted-hydrogen  or 
sulphur-dioxide  water  were  equal  to  or  greater  than  the 
potentials  of  the  same  sulphides  when  agitated  in  dis- 

tilled water.  The  potentials  of  the  above  sulphides  ap- 
proached zero  when  agitated  with  the  solution  of  potas- 

sium permanganate. 

Agitate  particles  of  the  five  sulphides  in  a  solution  of 

0.2%  potassium  permanganate  to  which  0.1%  of  wood- 

ereosote  has  been  added,  for  one  minute  at  20° C.  The 
potentials  of  the  sulphides  do  not  approach  zero.  Re- 

peat these  experiments,  substituting  pine-oil  and  pine- 
tar  for  wood-creosote.  The  potentials  of  the  sulphides 
do  not  approach  zero.  The  experiments  were  then  al- 

tered in  the  following  manner:  Agitate  separate  por- 

tions of  the  five  sulphides  with  0.2%  solution  of  pota-s- 
sium  permanganate  for  one  minute.  Then  add  0.1%  of 

wood-creosote,  pine-oil.  or  pine-tar,  and  re-agitate  for 
one  minute.  The  potentials  of  the  sulphide  particles 
approached  zero.  Oil  will  not  adhere  to  the  sulphide 
particles,  which  have  been  subjected  to  agitation  with 
0.2%  solution  of  potassium  permanganate  for  one  minute 
previous  to  the  addition  of  the  oil. 

Five  tests  were  undertaken  in  0.2%  potassium  per- 
manganate solution.  The  potentials  of  the  sulphides 

ai)proached  zero.  Fifteen  tests  were  undertaken  in  a 
solution,  consisting  of  0.2%  of  pot-is-sium  permanganate 

and  0.1%  of  wood-creosote,  pine-oil,  or  pine-tar.  The  po- 
tentials of  the  sulphides  did  not  approach  zero.  Fifteen 

tests  were  under  undertaken,  where  the  sulphide  par- 
ticles were  agitated  for  one  minute  with  0.2%  potassium 

permanganate  solution;  then  0.1%  of  wood-creosote, 
pine-oil,  or  pine-tar  was  added,  and  the  agitation  con- 

tinued for  one  minute  after  the  addition  of  the  oil.    The 
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potentials  of  the  sulpliides  approached  zero.  These  ex- 
periments prove,  as  with  tlie  members  of  the  potential 

series,  that  an  ionic  chemical  reaction  is  retarded  between 

an  oil-filmed  snlphide  particle  and  an  electrolyte. 

Reduce  tlie  potentials  of  the  five  sulphides  to  apparent 

zero  with  0.2%  solution  of  potassium  permanganate. 

Wash  thoroughly  with  distilled  water  and  compare  their 

lustres  with  those  of  the  particles  agitated  with  distilled 

water.  Re-immerse  the  sulphide  particles  whose  potentials 

are  at  apparent  zero,  in  0.27c  sulphur  dio.xide  water  at 

20°C.  Agitate  for  one  minute.  The  potentials  are  restored 
to  their  original  values.  Repeat  these  experiments  in  sul- 

phuretted-hydrogen water  (1  cc.  of  saturated  sulphur- 
etted-liydrogen  water  to  20  cc.  of  distilled  water)  and 

the  potentials  are  restored  on  the  sulphide  particles  as 

with  sulphur  dioxide.  Wash  thoroughly  with  distilled 

water  and  compare  the  metallic  lustres  with  those  of  the 

particles  agitated  for  one  minute  in  distilled  water.  The 

lustres  are  apparently  identical.  Pyrite,  which  possessed 

a  very  deep  and  brassy  metallic  lustre  when  agitated  for 

one  minute  with  0.2%,  solution  of  potassium  perman- 
ganate, possessed  an  almost  white  metallic  lustre,  when 

re-agitated  with  sulphur-dioxide  water.  In  these  experi- 
ments the  potentials  were  lowered  to  apparently  zero 

with  an  oxidizer,  and  then  restored  to  their  original 

values  by  re-agitating  with  reducers.  The  metallic 
lustres  were  changed  by  agitating  with  an  oxidizer  and 

then  restored  by  re-agitating  with  reducers. 

The  potentials  of  pyrite  and  galena,  when  agitated  for 

one  minute  at  10°  and  20°C.  with  0.1%  solution  of  copper 
sulphate,  approached  zero.  The  potentials  were  raised 

to  their  original  values  by  re-agitating  in  0.2%  sulphur- 

dioxide  and  sulphuretted-hydrogen  water.  A  0.1%  so- 
lution of  copper  sulphate  failed  to  lower  the  potential  of 

sphalerite.  After  three  hours  submergence  in  the  .solu- 
tion, the  potential  of  sphalerite  was  not  lo\vered. 

Generally  speaking,  a  one-minute  agitation  test  will 
prove  whether  an  electrolyte  is  detrimental  or  not  to  the 

potential  of  a  sulphide.  A  notable  exception  to  this  rule 
is  molybdenite. 

Sodium  sulphide  was  a  dismal  failure  when  tested  on 

the  largest  particles  possible  to  float  economically.  It  is 

po.ssible  with  a  0.1%  solution  of  sodium  sulphide  to  re- 
store the  original  metallic  lustre  of  pyrite,  which  had 

been  previously  altered  with  0.2%  solution  of  potassium 

permanganate,  but  the  potential  on  the  sulphide  particles 

for  some  reason  is  not  restored.  An  interesting  experi- 

ment is  as  follows :  Prepare  a  sample  of  silver  particles. 

Agitate  two  equal  parts  of  these,  one  in  0.1%  solution  of 

sodium  sulphide  and  the  other  in  sulphuretted-hydrogen 

water.  They  both  are  filmed  apparently  with  silver  sul- 

phide, but  the  one  agitated  with  sodium  sulphide  pos- 

sesses a  potential  approaching  zero,  whereas  the  silver 

particles  a^tated  with  sulphuretted  hydrogen  have  a 

high  potential.  Clianging  to  a  different  sample  of  chemi- 

cally-pure silver  and  to  sodium  sulphide  manufactured 
by  a  different  chemical  company  did  not  alter  the  re- 

sults. The  silver  particles  filmed  with  the  solution  of 

sodium  sulphide  were  washed  thoroughly  with  sulphu- 

retted-hydrogen water.  Then  on  immersing  in  sulphu- 

retted-hydrogen water,  the  potentials  of  the  silver  par- 
ticles agitated  with  solution  of  sodium  suli)hide  were  not 

restored.  The  chemical  action  of  sulphuretted  hydrogen 

and  sodium  sulphide  is  entirely  different  in  artificially- 
prepared  electrolytes.  In  a  complicated  electrolyte  in  a 

mill,  the  chemical  action  may  be  the  same. 

In  a  0.1%  solution  of  copper  sulphate  particles  of  cop- 

per and  silver  do  not  lose  their  potentials,  whereas  par- 
ticles of  zinc  readily  turn  black,  due  to  the  precipitation 

of  films  of  copper,  and  lose  their  potentials. 

Conclusion.  The  following  physical  conditions  should 

be  constant  in  these  tests:  diameter  of  the  bubble,  deptii 

in  the  electrolyte  at  which  the  bubbles  are  produced,  tem- 

perature, size  of  the  sulphide  particles,  and  time  of  agi- 
tation. The  angle  of  contact  between  a  metallic  surface 

and  a  bubble  has  an  important  role  in  flotation.  By  con- 
densing bubbles  on  plane,  convex,  and  concave  surfaces 

of  the  metals  this  may  be  proved.  Concave  surfaces  pos- 
sess this  property  to  a  marked  degree. 

Oil,  as  used  in  the  flotation  process,  has  three  distinct 

physical  properties : 

1.  By  lowering  the  surface-tension  of  water,  it  pei-mits 
the  formation  of  a  permanent  bubble  at  the  air-solution 
interface. 

2.  The  adhesive  force  between  a  metallic  surface  and 

oil  is  gi'eater  than  the  adhesive  force  between  a  metaUie 
surface  and  water. 

3.  The  potential  tends  to  remain  constant  on  an  oil- 
filmed  metallic  surface,  either  metallic  or  sulphidic,  pro- 

vided the  surface  is  subject  to  chemical  changes. 

An  ionic  chemical  reaction  cannot  take  place  without 

the  presence  of  water.  The  chemical  reactions  taking 

place  in  the  flotation  process  are  ionic  and  not  thermal. 

"The  oxidation  of  any  substance  may  consist  in  the 
addition  of  atoms  of  a  negative  element  to  its  molecules 

(4FeO-f  Oo-^2Fe,0,),  atoms  {2Fe -|- 3CU -»  2FeCl,), 

or  ions  (SO-  -I-  0  — »  804)  ;  or  in  the  withdrawal  of  atoms 
of  a  positive  element ;  or  it  may  consist  in  the  addition  of 

positive  charges  of  electricity,  or  in  the  withdrawal  of 

negative  charges.  Reduction  is  the  reverse  of  this,  name- 
ly, the  addition  of  the  atoms  of  positive  elements  or  of 

negative  electrical  charges,  or  the  withdrawal  of  the 

atoms  of  negative  elements,  or  of  positive  electrical 

charges.  The  oxidation  of  one  substance  always  involves 
the  simultaneous  reduction  of  some  other  substance,  and 

vice  versa."* Is  oil  necessai-y  in  the  flotation  process?  This  depends: 

soley  on  the  lowering  of  the  potential— the  rapidity  and 

degree  of  oxidaiion.  Sulphides  have  been  floated  suc- 

cessfully in  electrolytes  to  which  reducei-s  have  been 
added,  without  the  use  of  oil.  Simplicity  and  economy 

determine  the  use  of  oil  in  the  flotation  process;  potas- 

sium permanganate,  as  used  in  selective  flotation,  in- 

creases the  difi'erence  between  the  potentials  of  two  or 
more  different  sulphides. 

In  all  probability  the  theoretical  law'  of  condensation 
of  gases  on  metallic  surfaces  is  as  follows :  The  members 

*Noyes,  'Qualitative  Analysis',  p.  39. 
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of  the  poU'iitiul  scries  condense  gases  on  their  surfaces 

ilinvtJy  as  the  intensity  of  tlieir  potentials,  but  inversely 

jis  tile  power  to  lower  their  potentials.  Platinum  and 

palladium,  whoso  potentials  remain  constant  or  tend  to 

do  so  at  nornuU  temperatures,  are  notable  for  tlieir 

ability  to  condense  gases  when  in  a  finely  divided  or 

porous  state.  The  potentials  of  platinum  and  palladium 

are  very  low.  Porous  carbon  (charcoal),  a  member  of 

the  potential  series,  but  generally  not  classed  as  a  metal, 

also  possesses  to  a  high  degree  the  power  to  condense 

gases,  when  in  a  finely-divided  state.  The  potential  of 

earlMiu  jdso  remains  constant  or  tends  to  do  so  at  uoi-mal 
temperatures.  The  sulphides  should  condense  gases  and 
float,  directly  as  the  intensity  of  their  potentials,  but 

inversely  as  the  [)ower  to  lower  their  potentials.  As  with 

metals,  high  potentials  on  sulphides  are  lowered  readily. 

Recovering  Zinc  Used   in   Cyanidation 

•Metallic  zinc  is  used  on  the  Witwatersrand  to  pre- 
cipitate the  gold  from  cyanide  solution.  The  so-called 

zinc  slime  obtained  during  the  process  consists  of  metallic 

gold  in  finely-divided  form,  unattacked  zinc,  and  in- 

soluble zinc  compounds.  The  mass  is  treated  ̂ vith  sul- 

phuric acid  solution  or  with  solution  of  acid  sodium  sul- 

phat*-.  The  gold  remains  unchanged,  but  the  zinc  passes 
into  solution. 

A  small  plant  for  the  recovery  of  tlie  zinc  in  a  useful 

form  by  a  method  knowm  as  tlie  Kominsky  process  has 

been  started  at  Germiston,  where  efforts  are  being  made 

to  obtain  the  zinc  in  the  form  of  paint -pigments.  The 
.solution  contains,  as  a  rule,  zinc  salts  equivalent  to  about 

5%  of  metallic  zinc;  in  addition,  it  always  contains  a 

small  amount  of  iron  salts  which  are  present  mostly  in 

the  ferrous  condition;  the  solution  is  always  acid.  For 

the  production  of  zinc  paint-pigments  it  is  necessary  to 
remove  the  iron  from  the  solution,  because  if  this  is  not 

done  it  would  find  its  way  into  the  precipitated  zinc 
compounds  and  would  cause  discoloration.  The  removal 

of  the  iron  has  been  made  possible  by  the  Kominsln- 
process.  At  the  Germiston  works  the  first  step  in  the 
process  is  the  control  of  the  acidity  of  the  solution.  If 

the  solution  is  too  acid  the  acidity  is  reduced  by  the 
addition  <,(  lime,  but  care  must  be  exercised  that  the 

acidity  is  not  reduced  too  much.  The  iron  in  the  solu- 

tion is  then  completely  converted  into  the  ferric  condi- 

tion by  the  addition  of  a  solution  of  sodium  chromate. 

As  the  ferrous  iron  is  o.xidized  to  the  ferric  state  the 

chromate  (or  bichromate,  because  the  reaction  takes 

place  in  a  slightly  acid  solution)  is  reduced  so  that  tlie 

solution  now  contains,  in  addition  to  sodium  salts,  zinc 

sulphate,  ferric  sulphate,  and  chromium  sulphate.  It  is 
not  advisable  to  u.se  excess  of  sf)diuin  cjiromate. 

To  a  small  proportion  of  the  original  solution  the 

requisite  quantity  (but  no  excess)  of  a  solution  of 

sodium  hydroxide  is  added.  This  precipitates  impure 
zinc  hydroxide;  this  is  made  into  a  thin  paste,  which  is 
now  added  to  the   fully  oxidized  solution.     The   zinc 

•Abstracted   from   the  'South   African   Journal   of  Indus- 
tries'. 

hydroxide  is  added  in  considerable  excess.  The  first 

action  is  that  of  the  excess  of  acid  present  on  the  sus- 

pended zinc  hydroxide,  w'hereby  the  .solution  is  neutral- 
ized and  a  quantity  of  zinc  sulphate  equivalent  to  the 

free  sulphate  equivalent  to  the  free  sulphuric  acid  pres- 

ent is  produced  and  passes  into  solution.  The  zinc 
hydroxide  then  reacts  in  the  neutral  solution  with  the 

fen-ic  and  chromium  sulphates,  producing  (1)  insoluble 
ferric  and  chromium  hydroxides  which  separate  from 

the  solution  and  (2)  an  equivalent  quantity  of  zinc 

sulphate,  which  i)a.s.ses  into  solution.  The  fluid  is  then 

filtered;  the  clear  filtrate  obtained  is  a  neutral  solution 

of  zinc  sulphate  and  sodium  sulphate.  The  sludge  in 

the  filter-press  contains  excess  of  zinc  hydroxide  mixed 

with  the  hydroxides  of  iron  and  chromium,  and  can  be 

re-used  as  a  precipitating  agent  until  the  zinc  hydroxide 
is  almost  exhausted. 

The  clarified  solution  containing  zinc  and  sodium  sul- 

phates is  now  in  a  condition  to  be  precipitated.  The 

precipitation  may  be  effected  by  means  of  a  solution  of 

sodium  carbonate,  whereby  insoluble  (basic)  zinc  car- 
bonate is  deposited,  or  by  means  of  solution  of  sodium 

chromate  in  which  case  insoluble  zinc  chromate  separ- 
ates. The  insoluble  zinc  salt  is  washed  with  water  to 

remove  all  sodium  salts,  and  is  then  separated  in  a  filter- 

press.    The  sludge  in  the  filter-press  is  dried. 
The  dried  zinc  chromate  obtained  in  this  way  requires 

only  to  be  crushed  and  sieved  to  be  ready  for  use  as  a 

paint-pigment — zinc-yellow.  To  make  zinc-white  (zinc 
oxide)  the  dried  basic  carbonate  need  be  calcined  in  a 

calcining  furnace;  and  in  order  to  make  a  satisfactory 

paint-pigment,  the  calcined  mass  must  be  finely  ground 
and  sieved. 

The  processes  in  use  at  the  Germiston  works  are  simple, 

and  no  difficulty  has  been  experienced.  The  scheme  pos- 

sesses the  advantage  that  if  any  of  the  reacting  sub- 
stances is  added  in  excess  the  inadvertence  may  readily 

be  corrected.  The  present  capacity  of  the  plant  allows 

of  the  production  of  about  2  J  tons  of  paint-pigment  per 

day  of  twenty-four  hours.  The  raw  material  is  a  solu- 
tion ;  and,  as  the  products  aimed  at  are  insoluble,  onl.v 

precipitation  methods  are  used ;  consequentl.v  the  prod- 

ucts are  separated  by  the  filter-press,  and  expensive 
evaporations  are  avoided. 

The  cost  of  the  process  will  be  determined  largely  by : 

(a)  transport  of  the  zinc-slime  solution  to  the  plant; 

(i)  cost  of  sodium  chromate  and  sodium  carbonate. 

A  liy -product  sodium  sul|ihate  in  the  form  of  a  solu- 
tion will  be  obtained.  Recovery  of  this  will  entail  evap- 

oration, or  evaporation  and  refrigeration. 

On  the  assumption  that  the  zinc-.slime  solution  ob- 
tained from  the  gold  mines  contains  zinc  salts  equiva- 

lent to  5%  of  metallic  zinc,  each  gallon  of  the  solution 

would  contain  §  lb.  zinc,  and  from  this  would  be  obtained 

1.38  lb  zinc  chromate  (zinc-.yellow)  with  the  aid  of  1.25 

lb.  of  sodium  chromate.  Or,  if  the  zinc-white  (zinc 

oxide")  were  made,  then  for  each  gallon  of  solution  0.81 
lb.  of  .sodium  carbonate  would  be  required  and  0.96  lb. 
of  zinc  carlwnate  would  be  obtained,  which  would  yield 

0.62  11).  of  zinc-white. 
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Accident  Prevention  at  the  Calumet  &  Arizona 
Mines  and  Smelter 

By  A.  W.  Allen 

Aoeident  prevention  has  a  greater  significance  than  is 

generally  recognized;  the  sal'ety-flrst  movement  is  more 
than  something  to  prevent  mishaps  or  to  reduce  disability 

and  suffering  and  unemployment ;  its  success  must  in- 
evitably affect  the  economic  life  of  the  mining  industry, 

for  the  fear  of  accident,  injury,  and  incapacitation  often 
causes  more  harm  to  the  community  than  does  the  single 

accident  that  may  happen  to  an  individual  miner.  Sta- 
tistics in  connection  with  the  coal  strike  in  Great  Britain 

during  the  early  part  of  last  j'ear  have  revealed  a  most 
significant  fact:  in  the  ballot  for  and  against  the  strike, 

the  votes  in  favor  were  exactly  in  proportion  to  the  death- 

rate  at  the  mines  in  which  the  men  worked.  "Where  the 
death-rate  was  high,  the  number  of  votes  in  favor  of  the 
strike  was  proportionately  high;  where  the  death-rate 
was  small,  a  great  majority  of  the  voters  were  against  the 
strike.  This  was  not  the  result  of  a  series  of  coincidences ; 
for  when  the  men  were  called  upon  to  vote  on  the  question 
of  returning  to  work  it  was  noticeable  that  exactly  the 
same  influences  swayed  their  decisions.  Those  whose 
duties  took  them  to  a  mine  with  a  low  death-rate  were 
anxious  that  the  strike  should  end ;  those  who  were 

obliged  to  face  a  proportionately  greater  amount  of  dan- 
ger underground  elsewhere  were  in  favor  of  its  continu- 

ance. The  conclusion  is  inescapable.  Unchecked  care- 
lessness and  frequent  accidents  are  the  cause  of  much  in- 
dustrial waste,  which  cannot  be  estimated  in  terms  of  the 

monetary  loss  and  disorganization  that  arise  from  crushed 

toes  or  broken  arms.  Mining  was  discredited  until  com- 
paratively recent  times  because  of  a  lack  of  systematized 

measures  for  the  prevention  of  accidents.  The  safety- 
first  movement  has  shown  that  a  reduced  death-rate  is  by 
no  means  the  most  important  result  achieved;  other 
sequences,  the  connection  of  which  with  their  raison 

d'etre  is  often  unsuspected,  are  of  considerable  value  in 
helping  to  avoid  disorganization  and  in  furthering  gen- 

eral industrial  efficiency. 

The  subject  of  accident  prevention  has  received  increas- 

ing attention  during  recent  years ;  the  safety -first  move- 
ment has  been  promoted  in  various  ways,  chiefly  by 

means  of  influences  that  made  the  most  of  moral  suasion. 

It  was  recognized  at  first  that  the  employer  was  largely 
to  blame ;  but  even  after  every  precaution  had  been  taken 
by  him,  after  every  conceivable  safety  device  had  been 
devised  and  installed,  accidents  continued  to  occur.  Edu- 

cational methods  were  then  intensified,  and  every  possi- 
ble effort  was  made  to  demonstrate  the  advanta-ges  of  care 

and  prudence,  and  the  futility  and  wastefulness  of  an 
attitude  that  neglected  to  take  reasonable  precautions 

against  personal  iujurj'.    A  workman  is  now  selected  for 

his  particular  ta.sk  with  greater  care  than  formerly;  he 

is  assigned,  so  far  as  practicable,  to  duties  that  are  con- 
genial to  his  taste  and  that  suit  his  mental  and  physical 

qualifications.  Steps  have  been  taken  to  enforce  codes  of 

rules  that  have  been  di-awn  up  to  minimize,  if  not  to  pre- 
vent, the  occurrence  of  accidents ;  and  no  effort  has  been 

spared  to  demonstrate  to  the  men  the  benefits  that  would 
accrue  to  all  concerned  by  the  practice  of  foresight  and 

common-sense.  The  standardization  of  equipment  to  pre- 

vent accidents  has  progres.sed  in  harmony  with  its  de- 
mand, which,  in  turn,  has  risen  in  appreciation  of  the 

benefits  accruing  from  its  use.  The  safety  engineer  has 

become  an  integral  part  of  the  modem  industrial  ma- 
chine, especially  in  connection  with  mining  operations. 

The  provision  of  safe  conditions  and  the  designing  of 

fool-proof  equipment  have  reached  a  stage  that  a  decade 
ago  would  have  been  considered  meticulous;  but  results 

are  daily  proving  the  wisdom  of  the  precautions  taken 
and  the  ultimate  return  for  the  money  and  labor  ex- 

pended, which  is  always  considerable  at  the  commence- 

ment of  such  a  campaign  as  the  one  that  counsels  'safety 

first'. 

It  is  interesting  to  review  the  progress  of  the  move- 
ment and  to  note  the  value  of  a  high  ideal  of  attainment. 

When  the  work  was  commenced  in  earnest  it  was  consid- 
ered that  accidents,  like  the  poor,  must  always  be  with  us. 

It  was  not  thought  feasible  to  avoid  injury  and  accidental 

mortality  altogether,  and  so  only  a  lukewarm  apprecia- 
tion of  the  possibilities  of  the  new  movement  was  ac- 

corded by  many  who  should  have  been  enthusiastic.  In 

recent  years,  however,  an  ideal  has  been  preached — the 
entire  abolition  of  accidents.  This,  like  the  millenium, 
may  never  be  reached;  but  the  earnest  efforts  of  those 

who  are  sponsoring  the  movement  are  such  that  the  re- 
sults being  obtained  are  extraordinarily  good ;  they  prove 

the  advantage  of  aiming  at  a  high  pitch  of  achievement, 

even  though  to  the  majority  the  goal  may  seem  unattain- 
able. Concurrently  with  the  systematizing  of  safety  work 

has  come  an  opportunity  to  study  cause  and  effect,  and  to 
differentiate  between  minor  accidents  and  serious  in- 

juries. At  one  time  it  was  customaiy  to  blame  everything 

on  the  worker ;  it  was  claimed  that  his  neglect  and  stupid- 
ity were  responsible  for  a  preponderating  proportion  of 

the  accidents  that  occurred.  It  w^as  found,  however,  that 
although  carelessness  was  an  influencing  factor,  much 
was  due  to  neglect  on  the  part  of  employers,  who  often 
failed  to  make  adequate  provision  against  mishaps  that 
lead  to  loss  of  life  or  limb.  Then  came  a  period  during 
which  the  importance  of  mechanical  provision  to  ensure 
innnunitv  from  accidents  held  the  stage,  and  today  most 
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of  the  staiulard  equipnit-nt  in  use  has  safety-first  provi- 
sions iucorporalcii  in  its  ilcsisin  and  inehulpd  in  its  con- 

8triK-tion.  In  spite  of  this,  however,  accidents  will  occur. 
It  luis  l)een  said  of  a  certain  type  of  workman  that 

freedom  from  aci-ident  or  mishap  could  not  be  guaranteed 

unless  he  were  placed  in  a  padded  cell  in  a  bomb-proof 
shelter  in  the  centre  of  a  large  field ;  but  even  then  it  is 

probable  that  he  would  stub  his  toe  against  the  entrance 
or  fall  down  the  steps,  to  the  end  that  blame  might  fall  on 
the  safety  engineer  who  designed  the  shelter.  In  the 
majority  of  mines  and  plants  that  are  operating  today 
everything  possible  is  being  done  to  prevent  accident,  not 
altogether  from  altruistic  motives,  or  entirely  because  of 

a  desire  to  lessen  suffering,  but  because  freedom  from  in- 

terruption aids  efficiency,  and  anything  tiiat  aids  effi- 
ciency is  good  business  and  must  be  based  on  common- 

sense.  The  problem  is  now  one  of  driving  home  to  the 
men  the  truism  that  the  avoidance  of  accident  must  in- 

evitably redound  to  their  own  ultimate  advantage;  of  in- 

sisting on  a  recognition  of  the  fact  that  the  gi-eat  ma- 
jority of  accidents  are  preventable;  and  of  seeing  that  no 

st-ruples  are  allowed  to  stand  in  the  way  of  attaining  im- 
munity from  major  disasters,  if  not  altogether  from 

minor  injuries. 

When  in  Arizona  recently  I  had  the  privilege  of  dis- 

i-ussing  with  Mr.  Tiiomas  Cowj)crthwaite  the  safet.v  or- 
ganization under  his  control,  and  the  methods  u.sed  to 

promote  and  to  sustain  interest  in  the  safety-first  move- 
ment among  the  shift-bosses  and  foremen  of  the  Calumet 

&  Arizona  Jlining  Co.  The  initial  step  was  taken  in 

February  1915,  when  Col.  John  C.  Greenway,  the  gen- 
eral manager  for  the  company,  decided  that  a  safety  de- 

partment should  be  formed,  to  reduce  accidents  at  the 

company's  mines  at  Bisbee ;  at  the  smelter  and  acid  plant 
at  Douglas ;  and  at  the  mines  and  leaching  plant  of  the 

subsidiarj'  company,  the  New  Cornelia,  at  Ajo.  Mr. 
Cowperthwaite,  himself  a  mining  engineer  and  a  member 

of  the  engineering  department  of  the  parent  company, 
was  appointed  to  take  charge.  Visits  wei-e  then  made  to 
other  mining  districts  in  the  State,  with  the  idea  of 

obtaining  information  as  to  suitable  methods  to  adopt 
in  order  to  achieve  the  desired  results,  but  the  mis.sion 

proved  unfruitful.  Mr.  Cowperthwaite  was  obliged  to 
rely  almost  entirely  on  liis  own  initiative  in  the  matter ; 
this  involved  a  careful  prdiminai-y  consideration  of  all 
the  factors  involved,  particularly  in  connection  with  the 
altitude  with  which  the  safety  movement  was  being 
viewed  by  the  employees  as  a  whole.  A  plan  of  action 
was  then  formulated,  Mr.  Cowperthwaite  and  his  secre- 

tary comprising  the  staff  of  the  safety  department,  the 
safety  inspector  being  responsible  to  the  manager  alone : 
a  safety  committee  was  then  appointed,  comprising  all 
the  sbift-bowrs,  foremen,  and  superintendents,  each  of 
whom  was  thereafter  held  responsible  for  the  safety  of 
the  men  working  under  him.  No  distinction  was  made 
between  accidents  resulting  from  so-called  unavoidable 
causes,  want  of  car*-,  and  neglect  of  precautions ;  the  shift- 
l>oss  or  foreman  wa.s  liable,  whatever  the  cause  of  the  mis- 

hap.    The  next  step  taken  was  to  inculcate  a  spirit  of 

friendly  rivalry  among  tliosc  in  responsible  positions. 
Tliis  was  achieved  in  a  number  of  ways.  Meetings  were 
held  at  monthly  intervals,  at  which  members  of  the  safety 

committee  were  obliged  to  attend,  on  company's  time.  Dis- 
cussions were  encouraged  on  the  question  of  accident  pre- 
vention, and  reports  were  read  that  detailed  each  mishap 

during  the  recess ;  blame  was  apportioned  where  justified, 
and  suggestions  were  made  and  criticized  as  to  remedial 
measures.  The  first  result  of  these  meetings  was  that  the 
safety  inspector  was  enabled  to  distinguish  those  who 
were  in  sympathy  Avith  the  movement  from  those  who 
were  either  openly  antagonistic  or  merely  apathetic. 
Tliis  step  ensured  co-operation,  not  only  between  the 
safet.v  inspector  and  liis  committee,  but  among  the  shift- 
bosses  and  foremen  themselves;  but  the  motive  that 

prompted  them  to  be  enthusiastic  was  recognized  as  in- 
sufficiently strong.  Competition  between  shift-bos,ses  was 

then  encouraged,  and  advantage  taken  of  the  feelings  of 
pride  and  achievement  that  were  evinced  by  those  bosses 
who  had  done  well  during  the  preceding  month  and  who 
had  been  able  to  present  a  record  free  from  the  blemish 
of  even  a  minor  accident.  This  element  of  competition 
served  its  purpose,  but  it  lacked  a  definite  statistical 
basis;  and  so,  concurrently,  Mr.  Cowperthwaite  devised 
a  scheme  of  accident  accounting,  b.v  which  the  .shift-bosses 
and  foremen  would  each  be  accorded  a  definite  status 

month  by  month,  on  a  numerical  basis,  by  which  the 

degree  of  zeal  evinced  by  each  could  be  adjudged  cor- 
rectly, and  without  fear  of  contradiction.  By  this  scheme 

a  competitive  spirit  could  be  heartened  by  actual  evi- 
dence that  accidents  can  be  reduced  to  an  insignificant 

number,  if  not  avoided  altogether.  A  move  wais  then 
made  to  foster  enthusiasm  for  the  scheme  and  to  afford  a 

convincing  method  of  showing  the  shift-boss  and  the  fore- 

man that  cai-e  and  precaution  was  worth  while;  and,  fur- 
tl'.ermore,  that  onl.v  one  case  of  neglect  to  maintain  the 
standard,  which  it  was  proved  was  no  difficult  matter  to 
maintain,  meant  what  few  of  us  are  able  to  view  with 

composure — a  loss  of  hard  cash.  Mr.  Cowperthwaite 's 
plan  has  the  merit  of  simplicity ;  it  has  been  devised  on 

equitable  principles.  The  comparative  results  obtain- 
able are  indicative  of  the  individual  care  and  pride  taken 

by  each  boss  in  this  most  important  phase  of  his  work : 
they  are  convincing. 

The  scheme  is  based  on  the  idea  that  a  reward  shall 

go  to  the  bosjs  who  can  show  an  immunity  from  serious 
accident  among  his  subordinates  for  a  certain  num1)er  of 

man-shifts.  A  bonus  of  .$30  is  payable  to  each  and  every 
))Oss  whose  records  show  that  he  has  been  responsible  for 

2500  man-shifts  of  work  being  performed  without  the 
occurrence  of  an  injury  tliat  involves  more  than  the  loss 
of  one  day  from  duty.  Thus  a  bo.ss  with  50  men  must 
avoid  the  reporting  for  50  shifts  of  an  injury  of  this  kind. 
If  an  accident  occur  his  record  is  readjusted,  and  a  defi- 

nite number  of  points  subtracted,  depending  on  the  nature 
of  the  accident.  In  addition,  a  foreman  with  the  best 

yearly  record  is  rewarded  with  a  bonus  of  $100.  The 
amounts  payable  as  bonuses  arc  not  princely,  but  they  are 
sufficient  to  foster  a  degree  of  enthusiasm  that  otherwi.se 
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would  be  absent.  Accidents  are  divided  into  two  classes, 
serious  and  minor.  A  serious  accident  is  considered  as 
one  that  necessitates  absence  from  work  for  14  days  or 

more;  a  minor  accident  is  one  that  involves  incapacita- 
tion for  a  period  over  one  and  less  than  14  days.  Under 

the  system  described  the  boss  is  anxious  to  get  his  men 
back  to  work  as  quickly  as  possible  after  an  accident.  If 
only  one  day  be  lost  the  boss  is  not  penalized ;  he  sees  to 
it  that  malingering  is  not  attempted,  so  that  his  records 
can  be  maintained.  Thus  it  is  that  an  employee  who 

exaggerates  the  seriousness  of  a  scratch  is  unable  'to  get 
away  with  it',  so  long  as  the  boss  has  any  say  in  the 
matter.  A  major  accident  among  his  men  results  in  the 
loss  of  6  points ;  thus  it  is  that  tlie  boss  exerts  every  efifort 
so  that  his  men  return  to  work  within  14  days  from  the 
date  of  the  accident.  To  avoid  unnecessary  periods  of 

convalescence  it  was  been  found  proiitable  to  allow  an  in- 

jured man  to  take-up  light  work  until  he  is  strong  enough 

tion  of  habit ;  and,  as  we  all  know,  habit  is  the  most  diffi- 
cult thing  to  eradicate. 

A  considerable  amount  of  enthusiasm  is  needed  to 

counteract  the  open  hostility  or  veiled  apathy  that  greets 
the  sponsor  of  any  new  movement,  especially  when  it  is 

capable  of  being  interpreted  as  a  paternalistic  interfer- 
ence with  the  so-called  right  of  every  man  to  act  as  he 

pleases.  The  systematic  manner  in  which  the  safety 
movement  at  the  Calumet  &  Arizona  properties  has  been 
handled  has  resulted  in  an  early  appreciation  by  the  men 
themselves  of  the  ease  with  which  the  recommendations 

can  be  put  into  practice,  and  the  favorable  results  that 
can  be  obtained  by  co-operation.  The  observance  of 
safety-first  rules  is  now  becoming  a  habit.  Those  who 
only  a  few  years  ago  openly  derided  such  propaganda 
have  been  converted  by  the  moral  pressure  of  their 

associates'  opinions;  those  who  were  apathetic,  and  who 
exclaimed  "What's  the  use?",  have  realized  that  they 
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to  resume  his  ordinary  duties.  This  plan  benefits  all  con- 
cerned. It  discourages  malingering,  and  ensures  a  better 

watch  being  kept  on  the  injured  man  and  a  more  satis- 
factory control  by  the  medical  authorities,  of  his  physical 

condition.  Moreover,  the  employee  receives,  while  doing 

such  work,  his  full  pay,  whereas  under  the  State  com- 
pensation law  of  Arizona  he  would  be  entitled  to  only 

half -pay  for  time  lost,  due  to  the  accident,  after  14  days 
of  disability;  and  to  nothing  at  all  if  away  from  work 

for  any  time  under  14  days.  Fatal  accidents,  it  is  grati- 
fying to  be  able  to  state,  are  becoming  increasingly  rare 

in  the  Calumet  &  Arizona  company's  mines.  The  boss  is 
mulcted  heavily  if  such  occur  among  one  of  his  own  men. 

If  the  accident  be  caused  by  his  own  neglect,  25  points  are 
deducted  from  his  record ;  if  the  employee  was  himself 

to  blame,  12  points  are  deducted.  The  system  is  cumu- 
lative in  its  efforts  to  encourage  carefulness  and  zeal. 

As  his  total  nears  the  2500  mark,  the  boss  realizes  the 
importance  of  increased  watchfulness,  in  order  that  the 

coveted  bonus  does  not  slip  through  his  fingers  as  a  result 
of  one  eleventh-hour  minor  accident;  similarly,  the 
monthly  reports  that  are  issued  to  all  foremen  indicate 

how  each  stands  for  the  $100  yearly  bonus.  The  advan- 
tages of  these  inducements  is  that  thev  lead  to  the  forma- 

were  missing  a  tangible  reward  that  could  be  earned  by 
the  exercise  of  a  little  care  and  a  little  caution.  Another 

distinctive  advantage  of  the  scheme  is  that  the  zealous 
boss  knows  where  he  stands;  the  monthly  report  is  an 
evidence  of  attention  to  an  important  phase  of  his  work. 
The  careless  or  unbelieving  associate  may  endeavor  to 

shield  his  own  un.satisfactory  showing  by  a  hard-luck 
story  of  an  unfortunate  succession  of  unpreventable 
causes  that  led  to  his  low  place  on  the  list.  Such  excuses 

serve  once,  sometimes  twice,  but  never  more.  The  ulti- 

mate quei-y  of  the  safety  inspector  is,  "If  the  other  bosses 
can  show  a  continued  improvement,  why  can't  you?" 
The  conclusion  is  inevitable.  The  one  who  has  failed  to 

gain  the  requisite  number  of  marks  sees  that  he  must 

quit  or  mend  his  ways.  In  order  to  insist  that  the  safety- 
rules  are  observed  it  was  found  desirable,  at  the  com- 

mencement of  the  experiment,  to  introduce  what  was 

known  as  the  lay-off  system,  whereby  any  miner  who  was 

found  to  neglect  safety  precautions  was  discharged  tem- 
porarily, being  allowed  to  return  to  work  after  the  lapse 

of  2  to  14  days,  according  to  the  degree  of  the  careless- 
ness or  callousness  shown.  The  importance  of  making 

definite  progress  was  realized ;  it  was  considered  that,  so 
far  as  the  prevention  of  accident  was  concerned,  the  end 
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justititd  the  moans  taken  to  secure  it;  nothing  was  al- 

lowed to  stand  in  the  way  of  improved  conditions  undci- 

jrround.  The  men  were  told  that  the  company  officials 

insisted  on  the  observance  of  the  elementary  rules  of 

safety:  if  they  were  laid  off  for  carelessness  they  had 

only  th.'mselve8  to  blame;  the  shift-bosses  were  in  no  way 

responsible  n>r  the  regulation.  Tiic  men  were  also  told 

that  it  was  their  duty  to  report  to  the  safety  inspector 

any  eondition  that  should  be  remedied;  and  that  all  in- 
formation of  this  kind,  from  whatever  source,  that  might 

implicate  others  would  be  considered  as  confidential,  the 

identity  of  the  infonnant  remaining  undisclosed. 

Carelfssness  breeds  a  contempt  for  danger  that  in- 

variably brings  its  own  consequences  and  its  own  lessons. 

A  strict  obsei-\-ance  of  safety-first  principles  tends  to  the 
formation  of  orderly  habits;  a  miner  who  has  become  a 
convert  to  the  new  movement  has,  perhaps  unknown  to 

hinuself.  acquired  a  habit  of  making  mental  comparisons. 
It  becomes  second  nature  to  him  to  report  to  the  safety 

inspector  a  condition  underground  that  constitutes  a 
menace  to  the  safety  of  others.  Another  important  fea- 

ture of  the  scheme  is  that  it  places  the  stamp  of  approval 

or  of  disapproval  on  a  mine-foreman  or  shift-boss,  who 
now  finds  that  his  chances  of  obtaining  a  position  of 

gn-ater  responsibility  and  more  pay  are  considerably 
better  if  his  accident-record  papers  indicate  a  freedom 

from  the  mishaps  that  too  often  serve  to  identify  the 
careless  and  the  ignorant.  The  unfortunate  boss  who 
maintains  that  he  is  the  victim  of  hard  luck,  who  argues 

that  things  always  go  wrong  with  him  and  who  blames 
his  sul)or(linatcs,  finds  that  he  must  subscribe  to  the  new 

order  or  get  out;  for  none  is  more  dangerous  than  the 
one  who  pretends  that  some  unseen  force  is  working 

against  him  to  balk  his  efforts  to  manage  and  control  the 
men  and  machinery  in  his  charge. 

The  system  of  the  numerical  appraisal  of  merit,  as  pro- 
posed by  llr.  Cowperthwaite  and  in  use  in  safety  organi- 

zation of  the  Calumet  &  Arizona  and  allied  companies. 
has  proved  entirely  .successful,  and  so  merits  a  wider 
appreciation.  As  an  example  of  how  the  scheme  may 
he  apfilied.  there  is  reproduced  herewith,  thanks  to  the 

eourt4'8y  of  the  general  manager  of  the  company,  an  ab- 
stract from  the  statement  for  November  1921,  a  copy  of 

whifh  is  given  to  each  sliift-boss  and  foreman.  That  the 
adjudication  of  zeal  and  merit  is  a  fair  one  is  generall.v 

recognized ;  and  this  has  been  followed  by  a  degree  of 
co-operation  that  has  led  to  a  substantial  diminution  in 

the  number  of  accidents  occurring  in  the  company's 
mines;  serious  accidents  have  been  reduced  by  54.4% 

since  the  inception  of  the  safety-first  movement  in  1915. 

Aceldenta  Reported 

November  1020     October  1921 

%  of  %  of 
Number    total    Number  total 

Tol»l   »4^denU         .1.1  1 .1 
r»l»I    arrtdenu           0            0  0             1  6.0 

Senouii  acddcntu: 

ViMlenrroand            ri            n  1            0  0  0 

Surface            •;            6  1            1  6.6 
Minor    atvldoil*           H          24.2             .1  20.0 

No  lime  oil    accident*         20         00.6          10  00  8 

Standing  of  Sblft-Boitses  and  Foremen  for  November  1921 

November  1021 

%  of 

Number      total 
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..    799 
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D Junction    . 
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100,0 J Junction    . 
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0 1 0 
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If 
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L Junction    . 

..    249 
1 0 

4.0 

0 75.9 

Shift- 
foreman 

v Cole  No.    3 
.  .    281 

0 0 0 0 1000 

X Junction .  .4538 1 1 0.5 0 3 98.46 
Y 

Mechanical 

..2719 

1 0 

04 

0.0 97,78 
Z Briras    .  .  . ..2328 1 1 0,4 

0,4 

96.99 

Standing  of  Shift-Bosses  and 

Foremen, 

January  to  November,  Inclnslve 

N umber of Accidents  per 

iccidents 

1000 

man- 

shifts 

!>«. 

a  a 

^   rt   X 

3 s u 

Shift- 

Mine  or 

a  EC 

« 

■E 

c 

OS 

■2 

c 
boss department 

!zi  0  « 

b ^ S f- 

En 

S 

F Briggs     .  . . 
9.515 

0 0 1 0 0 

Oil 
99.89 

J 
Junction    .  . 

3.9i>4 
0 0 o 0 0 

0.51 
99.49 B Junction    .  . 

7.697 
0 1 0 0 

0.13 

0.00 

99.22 
C Junction    .  . 

9,9.30 
0 4 

■z 

0 040 020 

99  00 D Junction     .  . 
.    6.976 

0 1 1 0 014 0.14 

99.02 E Junction    .  . 

.    5.4SI0 

(1 

1 0 0 0  18 

0.00 98.92 K Briggs   .    9.636 0 1 5 0 0.10 0.52 
98.88 A 

Junction 
.10,374 

0 

•^ 

1 0 0.19 0.09 98.75 

I Briggs      .    3,329 0 1 1 0 

0.30 

0.30 

97.90 G Junction .    4,340 0 2 1 0 0.46 

0.23 
97.01 H Cole   No.   3. .    4,832 1 4 2 0. 1 

0.82 

0.41 
92  27 Shift 

foremen 
Y Mech.inical 

.37.082 0 4 10 0 

0.11 0.27 

99.07 

z Briggs      .34.113 0 6 9 0 

0.18 0.26 98.68 
X Junction    .  . .65.598 0 

23 14 

0 

0.35 0.31 
97.69 

V Cole  No.  3. 
.14,366 

1 5 3 
0.07 

0.35 

0.31 

96.85 

Serious    (Including  Fatal)    Accidents 

Mine 
Fore-        Accident  rate  per  1000  man-shifts 
man     Nor.  1920      Oct.  1921      Not.  1921 

Brigg-s   Junction    . .  . 
Cole    No.    3. 

Total  mines      

Mechanical    department 

Mexican  department    .  .  . 
General       

z 0.0 0.0 

0.43 X 0.3 0,0 

0.22 V 0.0 3,4 0.00 

0.19 

0  14 028 

Y 
0.35 

0.36 0.37 

u 
0.95 

0.00 

0.00 
0.00 

0.00 0  00 
Total                                  0,23                  0.17                 0.26 

Total  Accidents 

Mine Fore-'       Accident  rate  per  1000  man-shifts 
man      Nov.  1930       Oct   1921       Nov.  1921 

Bripg-8      
Junction  . .  . 

Campbell  .  . 
Cole    No.    3. 

Total  mines   
Mechanical    department 
Mexican  department    .  .  . 
General   

7. 

1 .33 

1.74 

2.15 
X 2.01 

1.27 1.54 
V 0.00 0.00 0.00 

V 
0.00 

3  37 000 

1.73 

1.50 1  82 

Y 

0.51 1  46 
1.10 

V 

3.81 

0  00 0.00 

0  00 

0  00 

086 
Total 

1.28 

Serious  Accident  Rate    (Including  Fatal)   Per  inOO  Man-Shifts  for  First 
Eleven  Months  of  1920  and  1921.  Respectively 

Mine 
Foreman       1920 

1921 Decrease  or  increaj^c 1921  over  1920.  % 

Briggs      ,  ,  , 
Junction 

Campbell 

Air  Shaft 

Cole  No.  3 

Total   mines      

Mechanical  department 
Mexican  department  .  . 
Office   departments    .  .  .  . 

Z 
Z 0,10 

043 
0.80 

0.17 

031 

70 

28 

0  31 0  .-iO 

3. 

Y 
0  09 

0  1-; 

33 

n 0  17 

0  00 

100 0  05 

0  00 

100 

Total 
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Total  Accident  Rate  Per  1000  Manshifts  for  First  Eleven  Months  ot  Calendar  year  1920  amountcd  to  $482,060,(39.  as  com- 
1920  and  1921,   Kespectively  ,        .    i  ,  ,.    ,  .^t,^   Ar-nrrr    ■       t  ni  n        /-.c  ̂ i        i    ̂     l 
   pared  with  a  value  ot  $326,468,755  in  1919.    Of  the  total 

Decrease  or  iinTe:i-se  * 
Mine  Foreman     i9:o  1921      1921  over iflso.  %  value  of  thesc  impoits  ill  1920,  over  one-halt,  valued  at 

Brings          z  Tfis  Tto  4^3  about  $250,000,000,  consisted  of  iron  and  steel  goods,  and 

^^X";,  •.        ^  ""  "*-  ^*-"  about  29%,  valued  at  over  .$151,000,000,  of  coal,  coke. 
Air  Shalt          V  1.34  2.60  94.0  "  guj  petroleUHl. Cole  No.  3    )  -«_   -   .—     _.™— 

Total  mines     2.13        169  20.0  Evesleht  o£  Miucrs 
Mechanieal    department    .        Y  1.10  0.91  17.0  •'  ̂  

^"erT  '!'.''.^T"!. : : : :      "  1*1  o.?9  46o  in  a  paper  on  sight  efficieney.  J.  Kirk,  in  a  recent  is.sue 
— r„         -rz,  ^TT  of  the  'British  ]\Iedical  Journar.  records  the  results  ob- Total       l./o  l.*u  ..l.o  _  ̂ _  ̂  

—  served  from  the  beginning  of  December  191 1  to  the  sign- Classiflcation    of  Accidents,   November   1921  .  •       xt  u         miQ     ,,.V,;i„    n    t^i^^n  no 
   mg  of  the  Annistice  in  November  1918.  while  acting  as 

Cole  No.  3  Brigg-.?  Junction  Total  ,     .      ,      .  -    ,.  ,       tt    .  •  i   r,  ■        t,  -x 

^  ^  ie  sj  the  ophthalmic  specialist  to  the  National  Service  Keeruit- 

i     ̂   i     „  I    „  t  ing  Boards  for  the  Edinburgh  district.     One  conclusion 
I    I    ̂     E     i    ̂     E     I    ̂    I    c    ?  he  arrives  at  is  that  myopia  is  essentially  a  disease  of 

Mine  Department  |al^§lig§2^iz  ^q^^,^  dwcllcrs  and  of  industrial  life.     Of  the  myopics 

Hand"fnrt3f  .:::::  :::;o     o     o     «     o     ?     «     o     J     o     S      i  77.4%  belonged  to  the  industrial  
classes,  and  comprised 

strains  and   sprains   0     0010100010      1  all  varieties  of  occupations.     The  miners  headed  the  list 
Dirt  in   eves      00000100. •5       004  „      . 
Miscellaneous     0     0     1     0     0     0     1     1     1     1     1      2  with  28.4%   of  the 'total.     Young  apprentice  engineers 

Total    To  "o  1.  "7  ̂   ~3  T  "i  1,  ~2  ~    "o  sccm  to  suffer  unduly  from  myopic  error,  and  Dr.  Kirk Mechanical  Department  was   most   struck   With    its   development   among   young 

Z%Torn''Z.i\^,:...-:/.:o     0     0     S     0     0     0     0     S     J     J      1  miners  from  18  to  25.    This  showed  itself  first  generally 
I'irt  'n  ''yes    :^_!_!_!_!_!_!_!_I!_!_!    1  as  a  simple  astigmatism  gradually  developing  into  the 

Total    0     0     0     0     0     0     0     0     0     1     1      2  compouud   variety.     Mvopia.    as   opposed   to    hyperme- 
Total.    all   departments. ..  0       0       0       1       1       3       1       1       5       3      3      11  '.        .  .  •  '  j    it,         *  „I   .,1.^    K„ 
The  serious  accidents  lor  November  were  caused  as  loUows:  Briggs  mine,  tropia,   IS   essentially   a    dlSCaSC,  

  and   therefore  ShOUld    bC. 

•K'  shilt-boss:    'P'   lilted  lagging  to  lower  timbers  to  stope  and  stepped  in  ̂ ^^^  ̂ ,^^  ̂ ^    prevented  in  the  gri'eat  ma.jorit.V  of  CaSeS.     ScV- 
hole;  oft  34  days.     Junction  mine.  'L'  shilt-boss;    Q'  was  passing  up  staging  ''  i-Ti'-j.  11^ 
and  slipped  off  platlorm;   off   20  days.      Mechanical  department.    M'    lore-  eral  thoUSaud   VOUng  mUiel'S   111    thlS    district    Were   Called 

man:  'R'  received  hot  soaJe  in  eye:  off  16  days.   __  ^^^  ̂^^  ̂ ^^.^^  ̂ '^.^.^^  ̂ j^^^.  ̂ j^^  QprmaU  advaUCC  ill  March 

A  LARGE  portion  of  the  mineral  production  of  Canada  1918.     Their  average  age  was  21 :  a
nd  the  result  of  his 

is  exported  for  consumption  or  refining  elsewhere,  states  examination   showed   that  at  that   age   in 
  this   district 

the  annual  report  of  the  Department  of  Mines.     On  the  miners'  nystagmus  is  uncommon;  Dr.  Kirk
  found  only 

other  hand   considerable   quantities   of   mine   products,  three  cases.     There  were,  however,  142  case
s  of  myopia, 

chiefly  those  that  have  been  refined  or  are  subject  to  part  Of  this  number  36.6%o  had  simple  regular 
 astigmatism, 

treatment,  or  in  the  form  of  manufactured  goods  ready  The  peculiar  strain  of  the  miner's  occupatio
n,  therefore 

for  consumption,  ai-e  imported.     The  total  value  of  the  may  result  in  the  development  in  the  young  miner  
of 

exports  of  mineral  products,  including  direct  mine  prod-  myopic  astigmatism.    This  later  becomes  co
mpound,  and 

nets  and  manufactures  thereof,  in  1920,  was  $193,420,-  nystagmus  often   follows  in  more  mature  years.     Th
e 

702,  compared  with  $179,957,897  in  1919,  according  to  sequence,  therefore,  in  many  cases  of  miners
'  nystagmus 

records  compiled  from  the  Monthly  Reports  of  the  Trade  is.  first,  severe  muscular  strain,  development  of  myopi
c 

of  Canada  published  by  the  Department  of  Trade  and  astigmatism,    defective   illumination,    interference    vnt
h. 

Commerce.    Of  the  total  exports  in  1920,  about  $60,000,-  normal  fixation,  and  an  ensuing  nystagmus,  varying  
in 

000  can  be  attributed  to  metals  either  in  crude  or  refined  amount  according  to  the  general  health  and  influence  
of 

metallic  form  or  contained  in  ores  or  some  form  of  metal-  intercurrent  disease.     The  influence  of  refractive  error
s 

lurgical  product  exported  for  further  refining.     About  on  miner's  nystagmus  has  been  often  discussed,  but  Dr
. 

.$38,000,000  is  attributed  to  asbestos,  coal,  mica,  and  vari-  Kirk  does  not  think  that  the  point  that  the  miner's  occu
- 

ous  other  non-metallic  minerals.     About  $12,000,000  is  pation  is  often  in  itself  a  cause  of  the  initial  refractive 

attributed  to  chemical  products  such  as  cyanamid,  cal-  error  has  been  advanced  before.     His  experience  with 

cium  carbide,  and  ammonium  sulphate.    The  balance,  over  many  young  miners  has  persuaded  him  that  the  begin- 

$83,000,000,  is  made  up  largely  of  manufactured  prod-  ning  of  the  trouble  may  be  accompanied,   either  as  a 

nets,  chiefly  manufacturers  of  iron  and  steel,  such  as  casual  or  pre-disposing  factor,  by  the  development  of  a 

agricultural   implements,   machinery,   boilers   and   loco-  low  degree  of  simple  myopic  astigmatism,  which  develops 

motives,  rolling-mill  products,  and  wire.    A  great  variety  later  into  the  compound  variety ;  and  that  this  astigma- 

of  mineral  products,  chiefly  in  the  manufactured  or  semi-  tism  appears  to  follow  the  peculiar  strain  on  the  eye 

manufactured    condition,    are    imported    into    Canada,  structures  resulting  from  the  miner's  occupation. 

These  imports  increased  in  value  with  great  rapidity  dur-  _—   —   — .._™™.— 

ing  the  ten  years  preceding  1913.    During  the  next  two  Chile.\n    manufacturing    plants    in    1918    nuiiibcreil 

years,  however,  there  was  a  reduction,  but  in  1916  the  about  6700.     According  to  the  Bureau  of  Foreign  and 

imports  again  increased  to  a  value  almost  equal  to  that  Domestic  Commerce,  2820  of  these,  with  168,081  hp..  had 

of  1913.     The  total  value  of  these  imports  during  the  a  total  of  20,624  machines. 
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The  Minin«;  Law  and  the  Geologist 

By  C.  K.  Leith 

•111  the  riiit.-.i  Stat.'s  thfi-o  is  a  ̂ v^de  nse  of  geologists 

,is  witut>8ses  iu  litigatiou  aftVc-ting  extra-la
teral  rights. 

The  Moral  mining  law  gives  the  o\vner  of  t
he  claim  con- 

taining the  apex  or  top  of  a  mineral  vein  or  lode  
the 

right  to  follow  the  vein  down  the  dip.  with  cer
tain  limita- 

tions, even  though  this  takes  him  on  to  adjacent  proper-
 

ties under  other  ownership.  'Wlieve  two  branches  of  a 

vein  are  followed  down  from  separate  claims,  the  own
er 

of  the  oldest  claim  is  entitled  to  the  vein  below  the  point
 

of  junction.  The  law  was  framed  to  validate  a  procedure
 

more  or  less  established  by  mining  custom.  It  was  ob- 

viously framed  with  a  very  simple  and  precise  conception 

in  mind— namely,  a  simple  vein  definitely  and  easily  fol- 

lowed, without  much  interruption  or  contortion. 

In  nature,  however,  veins  or  lodes  have  a  most  astonish- 

ing variety  of  form  and  occurrence,  making  it  difficult  to 

frame  a  definition  that  is  comprehensive  and  at  the  same 

time  sufficiently  precise  for  all  cases.    A  commonly  used 

definition  of  a  vein  or  lode  is  a  mineralized  mass  of  rock 

which  is  followed  for  purposes  of  finding  ore.    The  min- 

eral matter  may  be  continuous  or  discontinuous.    There 

may  be  one  definite  wall,  or  two  walls,  or  none  at  all. 

There  may  be  associated  gouges  and  altered  or  mineral- 

ized rock.    The  vein  may  consist  of  almost  any  combina- 
tion of  the  elements  of  mineral  matter,  walls,  gouges,  and 

mineralized   rock,     In.stead   of  being   a  simple   tabular 

sheet,  a  vein  may  have  almost  any  conceivable  shape ;  it 

may  consist  of  multiple  strands  of  most  complex  rela- 
tions; it  may  have  branches  and  cross-over  connections. 

It  may  be  a  more  or  less  mineralized  sedimentary  forma- 
tion with  limits  detennined  by  original  deposition.    It  is 

very  often  bent  or  folded,  and  even  more  often  faulted ; 

the  faulting  may  be  of  great  complexity,  making  it  ex- 
tremely difficult  to  follow  the  vein.    The  vein  may  be  cut 

by  other  veins  of  different  ages,  which  in  places  may  bo 

hard  to  distinguish  one  from  another.    Erosion  working 

down  on  a  complex  vein  displaced  by  faulting  and  fold- 

ing may  hring  several  parts  of  the  same  vein  to  the  sur- 
face, developing  what  seem  to  be  separate  vein  apices. 

Where  there  are  many  veins  close  together,  it  may  be 

diflirvdt  to  determine  wliether  the  entire  mass  should  be 

considered  a  unit  vein  or  lode   (a  "broad  lode"),  or 
whi'ther  eaeli  vein  should  be  considered  independently 
under  the  law. 

The  geologic  aspect.s  of  these  problems  are  obvious. 

There  are  few  mining  dis-triets  where  the  vein  conditions 
are  so  simple  that  no  geological  problems  are  left  to  be 

interference ;   but  us  niiuiug  is  carried  down  the   dip, 

what  seemed  to  be  se{)arate  veins  may  be  found  to  be 

parts  of  the  same  vein  or  parts  of  a  complex  vein  system, 

and  separate  mining  organizations  are  thus  brought  into 
conflict.     It  then  becomes  necessary  to  consolidate  the 

ownerships  or  to  go  to  the  courts  to  see  which  claim  has 
the  extra-lateral  rights.     In  either  case,  the  geologist  is 

called  ou  to  play  a  large  part — in  the  valuation  of  rights 
for  the  purpose  of  combination,  or  in  litigation  to  settle 

apex  rights.    A  geologic  survey  of  the  conditions  is  a  pre- 
reciuisite.     In  order  to  get  the  needed  information  for 

the  court-room,  it  may  be  necessary  to  go  further,  and  to 

c  nduct  extensive  undergi'ound  exploration  under  geo- 
logic direetiou.    Some  of  the  most  intensive  and  complete 

geological  surveys  of  mineral  resources  in  existence  have 
b  en  done  for  litigation  purposes.     The  study  in  these 

cases  is  not  empirical,  but  goes  into  every  conceivable 

scientific  aspect  of  the  situation  which  may  throw  any 

light  on  the  underground  conditions — the  source  of  the 

ores,  the  nature  and  source  of  the  solutions  which  de- 

posited them,  their  paths  of  travel,  the  structural  and 

metamorphie  conditions,  the  mineralogical  and  chemical 

character  of  the  ores  and  rocks,  and  even  broader  ques- 

tions of  geologic  age.     The  many  volumes  of  testimony 

whicli  have  accumulated  during  famous  apex  trials  cover 

almost  every  phase  of  geology,  and  are  important  pri- 
mary sources  for  the  student  of  economic  geology. 

It  is  often  argued  that  strictly  scientific,  impartial 

geologic  work  is  inipossilile  in  connection  with  one  of 

these  trials,  because  tlie  viewpoint  is  warped  by  the  de- 
sire to  win.  The  sharp  contrast  in  the  views  of  experts 

on  the  two  sides  is  cited  in  evidence. 

There  is  no  denying  the  fact  that  the  conditions  of  a 

trial  tend  toward  a  certain  warp  in  scientific  perspec- 

tive. On  the  other  band,  the  veiy  existence  of  competi- 

tive and  opposing  interests  leads  to  the  most  intensive 

detailed  study,  and  to  complete  disclosure  of  the  facts. 

In  most  cases  there  are  no  substantial  differences  in  the 

statements  of  scientific  fact  by  reputable  experts  on  the 

two  sides,  although  there  may  be  wide  dififerences  in  the 

inferences  drawn  from  these  facts.  The  failure  to  note  a 

fact,  or  any  distortion  or  misstatement  of  a  fact,  is  fol- 

lowed quickly  by  correction  or  criticism  from  the  other 

side,  that  the  professional  witness  usually  takes  the  
ut- 

most pains  to  make  his  statement  of  fact  scientific  and 

precise  as  far  as  his  ability  goes.  Few  scientific  
treati.ses 

in  geology  contain  any  more  accurate 
ace 

ounts  of  min- solved  with  relation  to  extra-lateral  rights.  In  the  early  ̂ ^^  depMits  than  testimony  in  cases  of  this  sort.  If 
stages  of  the  mining,  separate  operations  may  be  carried  (,vei.v  student  of  geologj',  early  in  his  career,  could  have 

on  for  a  considerable  time  in  a  district  without  mutual      ̂   ̂^^y  ̂ j^  ̂ j^g  witness  staHd  on  a  geologic  problem,  under 

both  direct  and  cross-examination,  he  would  learn  on
ce 

and  for  all  the  necessity  for  close  and  accurate  thinking
. 

•Abstracted    from   'The    Economic   Aspects   of   Geology", 
published  by  Henry  Holt  &  Co.,  New  YorV 
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the  difference  between  a  faet  and  an  inference,  and  the 

difference  between  inductive  study  of  facts  and  the  sub- 
jective approach  to  a  problem. 

It  is  a  common  assumption  that  a  witness  called  to 
testify  on  scientific  matters  is  on  a  somewhat  different 
basis  from  the  eye-witness  to  an  event  or  transaction. 

We  are  not  sure  that  this  assumption  is  justified.  Sel- 
dom is  it  possible  in  mining  operations  to  disclose  the 

facts  in  three  dimensions  so  completely  that  they  may  be 
empirically  observed  and  platted  by  the  layman.  The 

grouping  and  presentation  of  the  facts  in  adequate  per- 
spective require  an  analysis  of  the  origin  of  the  ores  and 

rocks,  the  rock  alterations,  the  structural  systems,  and 
other  facts.  No  one  ever  saw  the  vein  or  lode  in  the 

process  of  formation.  The  true  nature  of  the  event  and 
of  its  physical  results  must  be  inferred  inductively  from 
circumstantial  evidence.  If  it  be  conceded  that  it  is 

necessary-  and  right  to  call  an  eye-witness  to  an  event  in- 
volved in  litigation,  it  is  equally  necessary  where  there 

are  no  eye-witnesses  to  call  the  persons  best  qualified  to 
interpret  the  circumstantial  evidence. 

It  is  to  be  remembered  that  apex  cases  are  only  one 

kind  of  a  vast  variety  of  cases  affecting  mineral  re- 
sources. At  one  time  or  another,  and  in  some  connec- 

tion or  another,  practically  every  geologist  of  consider- 
able experience  has  found  it  necessary  to  testify  on  geo- 
logic matters  in  court.  Tlie  wide  interest  attaching  to 

certain  spectacular  apex  cases  has  led  in  some  quarters 

to  hasty  criticism  of  the  participation  of  geologists  there- 
in, without  apparent  recognition  of  the  fact  that  the 

criticism  applies  in  principle  to  many  otlier  kinds  of 
litigation  and  to  practically  all  economic  geologists.  This 
criticism  also  fails  to  take  cognizance  of  the  fact  that, 
for  every  case  tried,  there  are  many  settled  out  of  court 
through  the  advice  and  co-operation  of  geologists. 
While  there  may  be  in  the  geologic  profession,  as  in 
others,  a  very  few  men  whose  testimony  can  be  bought 
outright,  in  general  it  must  be  assumed  that  geologists 
will  appear  on  the  witness  stand  only  when,  after  careful 
e.vamination,  they  are  satisfied  that  there  is  a  legitimate 
point  of  view  to  be  presented. 

Geologists  and  engineers  understand  more  clearly 
than  almost  any  other  group  the  extent  to  which  the 
complexities  of  nature  vary  from  the  conditions  indi- 

cated in  the  simple  wording  of  the  law  of  extra-lateral 
rights.  Almost  to  a  man,  they  favor,  either  modification 
or  repeal  of  the  law.  On  the  other  hand,  the  law  has 

been  in  force  since  1872,  it  has  been  repeatedly  inter- 
preted and  confirmed  by  the  courts,  and  a  vast  body  of 

property  rights  has  been  established  under  it.  Lawyers 

see  gi-eat  legal  difficulties  in  the  way  of  its  repeal  or 
serious  modification.  Mining  men  for  the  most  part  are 
not  primarily  interested  one  way  or  another,  unless 
there  is  potential  application  of  the  extra-lateral-rights 
provision  to  their  particular  properties.  Of  those  who 
are  thus  interested,  some  hope  to  gain  and  some  fear  they 

may  lose  in  the  application  of  the  law.  The  genei'al  pub- 
lic naturally  has  little  direct  interest  in  the  problem. 

There  is  tlius  no  effective  public  sentiment  favoring  the 

repeal  or  modification  of  the  law.  It  seems  likely  that 
for  some  time  to  come  the  law,  in  spite  of  its  recognized 

defects,  must  be  applied,  and  the  best  geological  effort 
mu.st  be  directed  toward  reaching  interpretations  which 

come  most  near  to  meeting  its  intent.  To  refuse  to  lend 

geologic  science  to  the  aid  of  justice  because  the  law  was 

improperly  framed  is  hardly  a  defensible  position.  Pre- 
sumably it  will  never  be  possible  to  frame  laws  with 

such  full  knowledge  of  nature's  facts  as  to  eliminate  the 
necessity  for  scientific  advice  in  their  interpretation. 

It  has  been  suggested  that  the  courts,  and  not  the  liti- 

gants, should  employ  the  geologists.  The  practical  ob-  - 

jection  to  this  proposition  lies  in  the  difficulty  encoun- 
tered by  the  judge  in  the  proper  selection  of  geologists. 

On  the  assumption  that  the  judge  would  select  only  men 
in  whom  he  had  confidence,  it  is  not  likely  that  he  would 
override  their  conclusions.  The  outcome  of  the  case, 

therefore,  would  be  largely  pre-determined  at  the  mo- 
ment the  selection  of  experts  was  made.  It  is  to  be 

doubted  whether  courts  can  have  the  knowledge  of  the 

scientific  field  and  of  the  requirements  of  the  situation 

necessary  to  make  the  wisest  selection  of  men  to  inter- 
pret the  given  condition.  The  competitive  element  would 

be  eliminated.  Prom  a  judicial  standpoint,  there  seems 

to  be  an  equally  good  chance  of  getting  at  the  best  inter- 
pretation of  the  facts  by  listening  to  presentations  from 

different  standpoints,  Avith  the  accompanying  interplay 
of  criticism  and  questioning. 

Another  practical  objection  to  appointment  of  experts 
by  the  court  is  the  limitation  of  court  costs,  which  would 
make  it  impossible  to  secure  the  highest  grade  men.  So 
far  as  these  men  are  public  employees,  such  as  members 
of  the  Federal  or  State  geological  surveys,  this  might 

be  arranged.  For  others,  it  might  be  suggested  that  they 
should  be  willing  to  sacrifice  their  energy  and  time  in 

the  interests  of  justice ;  but  as  long  as  human  nature  and 
conditions  are  what  they  are,  it  is  perhaps  futile  to  argue 
this  question. 

If  it  is  right  to  apply  science  to  practical  affairs,  in 
other  words,  if  the  profession  of  economic  geology  is  a 

legitimate  one,  it  seems  inevitable  that  the  apiilication 
mu.st  be  in  some  part  directed  by  the  geologist  himself, 

in  order  to  avoid  mistakes  and  confusion.  The  conten- 
tion that  the  scientist  must  isolate  himself  in  a  ratified 

atmosphere  to  avoid  contamination  from  a  non-scientific, 
commercial,  or  legal  atmosphere,  seems  to  me  practically 
untenable,  if  we  recognize  any  obligation  on  the  part  of 
science  to  the  practical  conduct  of  human  affairs.  The 
fact  that  the  geologist  in  making  these  applications  may 

occasionally  find  himself  in  a  non-scientific  atmosphere 

may  be  deplored  from  the  standpoint  of  maximum  cre- 
ativeness  in  science,  and  from  this  standpoint  there  may 
be  reason  for  limitation  of  time  given  to  this  kind  of 

work — but  to  stay  out  entirely  on  this  ground  is  to  deny 
his  obligation  to  make  his  science  helpful  to  his  fellows. 

The  problem  cannot  be  solved  by  staying  out.  It  calls 
ratlier  for  an  especial  effort  on  the  part  of  the  scientist 
to  estal)lish  and  maintain  his  standards  of  science  and 

ethics  in  the  applied  fields.     Some  doubtless  fail  in  this 
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effort.  Otiiers  are  stn-nptlicned  scientifically  and  etliie- 
nlly,  anil  contribute  important  aid  in  raising  general 
standards.  Tlie  principle  of  non-participation  in  such 
activities  for  fear  of  lowering  scientific  standards  may 

make  the  geologist's  problem  easier,  but  at  the  expense 
of  non-fulfillment  of  duties.  Such  a  course  has  for  its 

logical  cons«'<iuence  an  abandonment  of  the  application 
of  bis  science  to  untrained  men  without  the  ethical  an- 

chorage of  scientific  achievement.  In  shoit.  there  may 
l>e  legitimate  criticism  of  individual  geologists  for  their 

methods  and  ethics  in  tlie  applied  field,  and  this  is  de- 

'  sirable  as  an  aid  to  maintaining  and  improving  stand- 
ards; but  it  is  not  a  logical  step  from  this  to  the  conclu- 

sion that,  to  avoid  unfortunate  im-idcnts.  ecnnomi<-  geol- 
ogists must  cloister  themselves  and  thus  deny  the  very 

implication  of  their  titles. 

Round  Mountain   District  of  Nevada 

The  Paleozoic  sediments  of  the  Round  I\Iountain  dis- 

trict of  Nevada  have  been  intruded  by  granite  of  Cre- 
taceous or  possibly  early  Tertiary  age,  according  to  H. 

(i.  Ferguson,  in  U.  S.  Geological  Survey  Bulletin  No. 

725-1.  This  granite  represents  a  phase  of  the  great  grano- 
diorite  intrusion  that  is  today  exposed  over  a  large  part 

of  the  Toquima  range.  Closely  following  this  intrusion 
ijuartz  veins  carrying  manganese  tungstate  were  formed 
in  the  granite.  These  veins  have  been  exploited  to  some 
extent. 

In  Miocene  (probably  upper  Miocene)  time  the  region 
wa-s  covered  by  the  bedded  tuffs,  shale,  and  sandstone  of 

the  Siebert  formation.  After  these  deposits  were  laid 

down  there  came  a  large  intrusion  of  rhyolite.  This  in- 
trusion appears  to  have  reached  a  level  comparatively 

near  the  surface.  Numerous  small  fissures  were  formed 

in  the  newly  .solidified  rhyolite,  and  these  were  filled  with 
sf>lutions  derived  from  the  rhyolite,  which  gave  rise  to  the 

primarj'  quartz  veins  carrj'ing  free  gold.  The  primar\- 
vein-filling  consists  of  quartz  with  minor  adularia  and 
iJunite,  free  gold  considerably  alloyed  with  silver,  a  small 
amount  of  auriferous  pyrite,  and  a  little  realgar.  The 
alteration  of  the  wall-rock  consisted  of  sericitization  of 

the  feldspars,  the  introduction  of  some  pyrite,  and  slight 
silicification  near  the  walls  of  the  veins.  The  period  of 
ore  deposition  must  have  been  late  Miocene  or  Pliocene. 

Other  productive  ore  deposits  of  Nevada  belong  to  the 
same  general  period  and  appear  to  be  genetically  related 
to  intrusives  of  post-Siebert  age. 

After  a  period  of  erosion,  renewed  fis.suring  took  place. 
Tliis  fis.suring  may  have  been  contemporaneous  with  the 

Pleistocene  faulting,  which  formed  the  scarp  of  the 
Toyabe  range,  facing  Big  Smoky  valley  on  the  west. 
Some  of  the.se  fissures  followed  the  quartz  veins  already 
formed  and  others  crossed  them  in  all  directions.  Oxida- 

tion of  the  pyrite  took  place  during  a  period  in  which  the 
climate  wn.s  more  humid  than  the  present  and  the  water- 
level  not  so  greatly  depressed.  The  surface-waters  fol- 

lowed the  newly  formed  fissures,  and  iron  and  manganese 
oxides,  together  with  gold  derived  from  the  auriferous 

pyrite,  were  deposited  along  these  channels,  wliieh  in 
many  places  were  distinct  from  the  quartz  veins.  It  is 
not  certain  to  what  extent  solution  of  the  free  gold  of  the 
primary  veins  contributed  to  the  formation  of  the  sec- 

ondary fissure  filling. 

The  placer  deposits  were  formed  under  conditions  of 
climate  and  topography  similar  to  those  of  the  present. 
In  the  Suniiyside  ]ilaccrs,  angidar  rhyolitie  talus  carries 

most  of  the  gold.  This  talus  is  overlain  by  roughly  strati- 
fied fanglomerate.  the  result  of  successive  floods  rather 

than  steady  stream  deposition.  The  fanglomerate  forms 
nearly  the  whole  of  the  Red  Jacket  ground. 

The  British  consul  at  Noumea  reports  that  as  there  is 
no  market  for  nickel  at  present,  most  of  the  nickel  mines 

in  New  Caledonia  have  been  closed  down  or  their  produc- 

tion reduced,  states  the  'Board  of  Trade  Journal'.  The 
Soeiete  le  Nickel,  of  Paris,  and  the  Soeiete  des  Hauts 
Fourneaux  de  Noumea  are  still  operating  their  mines, 
and  a  little  work  is  being  done  at  the  Maconnaise  and 
Gracieuse  mines  at  Dumbea,  near  Noumea.  The  two 

first-named  companies  own  large  areas  of  undeveloped 
mining  land  and  also  nickel-smelting  works.  A  large 

hydro-electric  plant  with  a  capacity  of  30.000  hp.  is  being 
erected  at  Yate  for  the  Soeiete  le  Nickel,  and  a  nickel- 

smelting  plant,  erected  at  Noumea  by  a  Japanese  com- 
pany, has  not  yet  begun  operations.  Exports  of  ore  and 

matte  from  New  Caledonia  have  been  in  metric  tons  as 
follows : 

Ore  Matte 

1913       sta.iM  h.»a:i 
1914         04.154  .5.287 

1915        48.576  B.S'ln 
1916        30.670  4,935 
1917        .33.018  6.31!> 
1918     15.612  3.93S 
1919      1.561      3.813 
1920      3.246      4,508 

Till'  (lecrea.sed  expoi't  of  ore  is  due  to  the  development 
of  local  smeltin,sr  plants,  which  will  soon  absorb  the  entire 

production.  In  recent  yeai's  France  has  taken  almost  all 
the  ore,  and  the  United  States  most  of  the  matte. 

The  domestic  shipments  of  high-grade  manganese  ore, 
containing  35%  or  more  metallic  manganese,  amounted 
to  about  13.000  gross  tons  in  1921.  of  which  more  than 
10.000  tons  wa.s  shipped  from  Montana,  according  to  H. 

A.  C.  Jenison,  of  the  U.  S.  Geological  Survey.  The  ship- 
ments of  ore  containing  10  to  35%  of  manganese 

amounted  to  about  72,000  tons,  most  of  which  wa.s 

shipped  from  Minnesota.  The  .shipments  of  manganifer- 
ous  and  ferruginous  manganese  ore  amounted  to  aliout 
14.000  tons.  The  net  imports  for  the  first  eleven  months 

of  the  year  amounted  to  386.405  tons  of  high-grade  ore 
and  oxide,  valued  at  $3,288,595.  Of  this  Brazil  con- 

tributed 247,568  tons,  valued  at  $7,58  per  ton,  and 

India  113,730  tons,  valued  at  $6,46  per  ton.  The  most 

important  event  that  may  affect  the  future  of  the  do- 
mestic industry  was  a  favorable  report  by  the  House  of 

Representatives  on  a  proposed  tariff  on  imports  of  man- 
ganese ore  of  1  cent  per  pound  of  metallic  manganese 

content  of  ore  or  of  concentrate  containing  more  than 

30%  of  metallic  manganese. 
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GREEXE-CAXANEA   COPPER   CO.   WILL   RESUME   PRO- 
nrcTiox  AS  soox  as  re-vampixg  or  reduc- 

TIOX  WORKS  IS  completed 

Although  no  definite  date  can  be  set,  the  Greene-Cananea 
Copper  Co.  will  probably  begin  production  by  early  summer. 

Extensive  alterations  are  under  way  at  the  company's  mill 
and  smelter,  adding  over  500  tons  per  day  to  capacity  of 
the  reduction  works. 

The  company  has  approximately  700  men  on  its  payroll, 
and  while  a  large  proportion  of  these  are  employed  on 
alteration  work,  a  number  are  getting  the  property  ready 
for  the  production  of  ore.  There  have  been  decided  changes 
in  the  labor  situation  in  Mexico  from  the  standpoint  of  both 

wage-scale  and  efficiency.     At  the  height  of  the  war  boom 

for  argument  before  the  Court.  After  the  hearing  of  suits 

by  Utah  Consolidated  and  counter  suits  by  Utah-Apex,  a 
verdict  was  awarded  the  latter  company  and  Utah  Consoli- 

dated was  ordered  finally  to  pay  the  Utah-Apex  Mining  Co. 

approximately  $1,200,000  for  illegal  extraction  of  ore.  It  is 
this  award  that  is  being  contested. 

CARSOX  HILL  COMPAXY  PURCHASES  MELOXES 
GROUP 

W.  J.  Loring,  president  and  general  manager  for  the 
Carson  Hill  Gold  Mines  Co.,  announces  the  purchase  by  his 
company,  for  a  cash  consideration  of  $4  50,000,  of  the 

Melones  group  of  mines  that  adjoin  the  Carson  Hill  prop- 
erty in  Calaveras  county.    The  Carson  Hill  company  acquires 

.^V 

Carson  Hill  Mine  and  Mill,  at  Melones,  California 

the  Mexican  peon  was  getting  $4  per  day  gold,  or  eight 
pesos.  The  present  scale  for  labor  in  the  mining  districts 
is  from  three  to  tour  pesos  daily,  or  from  $1.50  to  $2  gold. 
In  the  mining  district  surrounding  Cananea  in  Sonora,  there 
has  been  a  conspicuous  absence  of  political  strife  since  the 
inauguration  of  the  Obregon  regime.  In  normal  times 
Greene-Cananea  can  produce  upward  of  53,000,000  lb.  of 
copper  per  year,  and  with  its  new  and  enlarged  reduction 

works  this  amount  can  be  increased,  with  a  consequent  re- 
duction in  costs. 

I'TAH   COXSOLIDATED    CO.    APPEALS   l^TAH-APEX 
DECISIOX  TO  HIGHER  COURT 

What  virtually  amounts  to  the  last  step  in  the  litigation 

between  the  Utah-Apex  Mining  Co.  and  the  Utah  Consoli- 
dated Mining  Co.  has  been  taken.  Utah  Consolidated  has 

been  granted  a  motion  tor  a  rehearing  of  the  case  before  the 
Court  of  Appeals  by  Judge  Grant  of  the  U.  S.  District  Court 
who  has  fixed  a  bond  of  $1,300,000.  On  February  1  Utah 
Consolidated  filed  this  bond  and  preparations  are  being  made 

all  of  the  property  of  the  Melones  company  except  the  hydro- 
electric power-plant;  this  includes  a  100-stamp  mill  that  was 

built  in  1901  but  that  has  been  idle  since  1918.  Some  years 

ago  Mr.  Loring,  in  behalf  of  the  Carson  Hill  company,  pur- 
chased the  adjoining  Morgan  group  for  $600,000.  In  the 

course  of  development  he  found  that  the  lode  branched  at 
the  1450-ft.  level,  one  leg  going  toward  the  Melones 
ground.  In  1920  Mr.  Loring  obtained  an  option  on  the 

Melones  group  and  commenced  development  by  cross-cutting 
from  a  winze  that  the  Melones  company  had  sunk  below  the 

3000-ft.  level.  Good  ore  was  found  in  the  hanging-wall 
cross-cut,  and  as  a  result  the  winze  was  sunk  farther  to  the 
4000-ft.  point.  Four  levels  were  opened  between  3500 
and  4000  ft.,  but  the  richest  ore  was  found  on  the  bottom 
level.  Thus  far  a  shoot  230  ft.  long  and  16  ft.  wide,  which 
will  average  about  $20  per  ton,  has  been  developed.  For 

the  present  the  ore  will  be  treated  in  the  3  0-stamp  mill  of 
the  Carson  Hill  company.  The  recent  purchase  gives  the 

Carson  Hill  some  1000  acres  of  ground,  including  10.200  ft. 
of  outcrop  along  the  Mother  Lode. 
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i»K\  km»I'mi:m  ok  watkim'owkh  fok  mi.\i\(; 
IN    .%L.\SK.V 

The  Federal  Power  Commission  has  issued  the  following 

|M>rnill«  and  licenses  for  the  development  of  water-power  in 
Alaska  To  the  AluHku  Development  &  Mineral  Co.;  power 
develupnii-nt  on  the  Tyee  and  Auan  creeks,  and  an  18-miIe 
transmlKHlun-line  with  two  dams,  60  and  100  ft.  high  and  a 
»O0O-ft  tunnel,  to  produce  14.000  hp.  To  the  Hirst  Chi- 
chagcif  .MininR  Co.;  on  a  tributary  of  Didrickson  bay,  Chi- 
rhsKof  l.sland.  to  develop  400  hp.  for  use  in  connection  with 
development  of  mining  properties.  To  the  Alaska  Endicott 

.MininK  I'o.;  to  develop  300  hp.  on  lands  of  the  U.  S.  in  the 
Juneau  district  for  use  in  mining.  To  J.  H.  Cann  of  Juneau. 
Alutika.  for  a  project  on  Chichagof  island  of  60  hp.  for  the 
<levelopnient  of  mining  claims. 

IN.SI>li;\llo\    ( OIM'KK   ("OMI'ANV    IS    KMI'i.OVINC; 
.MUHTIOXAI,   MK.\ 

Although  no  detinite  date  has  yet  been  set  for  the  resump- 
tion of  production  by  Inspiration  Consolidated  Copper  Co. 

at  Its  mines  at  Miami.  Arizona,  men  are  being  steadily  adder! 
to  the  payroll.  There  are  increasing  signs  of  activity,  and 
efforts  are  being  made  to  expand  its  complement  of  workers 
to  the  point  where  the  company  can  begin  the  production  of 
ore  the  moment  the  starting  word  is  given.  With  the  Miami 

company's  mine  and  mill  in  operation  and  Arizona  Commer- 
cial. Old  Dominion.  United  Verde  Extension,  and  other 

companies  in  the  general  vicinity  preparing  for  early  pro- 
«luction.  Inspiration  is  finding  it  advisable  to  protect  itself 
with  an  adequate  labor  supply. 

Unlike  the  deep  vein  mines.  Inspiration  is  not  faced  with 
all  of  the  problems  that  attend  the  resumption  of  mining  at 
those  properties.  Its  surface  equipment  has  been  kept  in  a 
high  stale  of  preservation  and  with  a  sustained  supply  of 
ore  going  through  the  reduction  works,  it  would  not  take 
long  for  a  substantial  output  of  copper  to  be  under  way.  In- 

spiration can  comfortably  produce  120,000,000  lb.  of  copper 
per  year  at  a  cost  as  low  as  any  of  the  leading  porphyry  cop- 

per mines  in  this  country.  Of  course,  capacity  production 
will  not  be  had  for  many  months. 

.4RIZOXA 

Iti.slMor. — Already  general  business  betterment  has  been 
noted  in  Bisbee  and  Douglas,  due  mainly  to  the  resumption 
of  Bmelting  at  the  latter  point,  where  the  Copper  Queen  is 
operating  several  blast-furnaces  and  the  Calumet  &  Ari- 

zona two  reverberatories.  Former  employees  are  coming  in. 
generally  from  southern  California.  There  is  an  oversupply 
of  unskilled  labor,  and  scores  of  Mexicans  are  crossing  the 
line  in  hope  of  employment.  Wages  are  the  same  as  paid laiit   spring,  before  the  shut-down. 

In  the  local  mines,  the  Copper  Queen  company  has  turned 
a  number  of  its  men  from  development  to  stoping.  and 
.-lllcious  ore  taken  from  Sacramento  hill  is  being  steam- 
-hoveled  Into  cars,  to  be  used  as  flux  at  Douglas;  the  Calu- 

met 4,  Arizona  company  is  putting  on  miners.  Neither  has 
•ny  present  need  for  ore  at  Douglas  and  it  is  improbable 
'hat  regular  shipments  will  be  resumed  before  the  end  of 
'he  month  The  Boras  and  Night  Hawk  lessees  are  ready  to -hip  when  their  ore  will  be  received. 

An  option  has  been  given  by  the  Copper  Queen  Extension 
Mining  Co.  on  Its  Bisbee  West  property  to  T.  A.  Hughes 
lark  McGregor,  and  others.  The  vendors  include  James 
I-etsoh.  D  V.  MrGregry.  Mrs.  Julia  Cunningham,  and  H.  H 
cristy  of  Los  Angeles.  Ned  Crelghton  of  Phoenix.  Harry Jennings,  J.  J  Flanagan,  and  M.  F.  Ryan  of  Bisbee,  and  the 
Hlggins  estate  The  ground,  including  22  claims,  lies  west 
of  the  Copper  Queen  and  south  of  the  Shattuck  and  HIgglns 
pro),.rilm      Devniopment  was  started  over  20  years  ago  by 

a  Los  Angeles  company  that  sunk  two  shafts,   100  and  700 
ft.  deep.   The  Centurion  mine  at  Dragoon  has  been  sold 
to  a  company  that  is  planning  installation  of  a  75-ton  smelt- 

ing plant  of  a  new  design. 

Oatnian. — The  Oat  man  United  has  developed,  by  drilling, 
over  36  ft.  of  vein  matter,  averaging  $15  gold  per  ton. 
One  drill  also  went  through  70  ft.  of  quartz  and  rhyolite 
that  averaged   more  than   $5.     The  vein  has  been  outlined 
for  800   ft.   High-grade  ore  is  being  taken   to  the  Tom 
Reed  mill  from  the  700-ft.  level  of  the  United  American, 
where  the  new  stope  is  said  to  be  showing  well.  Bonanzo  ore 
is  being  mixed  with  lower-grade  material,  to  bring  it  down  to 
the   $40    maximum    leceived   at   the   mill.   Ore   from   the 
Stoney-Ferra  lease  on  Tom  Reed  ground  is  so  rich  that  It 
has  been  stored  for  safety  in  the  bullion  vaults  of  the  Tom 
Reed  mill.  Thus  far  nearly  a  ton  of  such  ore  has  been 
stored  and  several  hundred  pounds  of  ore  valued  at  over 
$10  per  pound  is  being  mined  daily.  It  is  found  in  a  streak 
about  four  inches  wide.  The  lease  block  runs  to  the  depth 
of  only  200  ft.  From  the  Ollie  Oatman  air-shaft  the  lessees 
are  drifting  toward  the  vein  and  will  cut  it  within  a  few 
feet  more. 

A  100-ton  mill  is  to  be  in  operation  by  April  1.  next,  on 
the  Highland  property,  in  Tood  basin.  There  is  to  be  flota- 

tion equipment  to  treat  the  mixed  ore  of  gold,  silver,  copper, 

zinc,  and  lead.  The  company's  main  mine  is  the  Golconda, 
which  has  an  inclined  shaft  1400  ft.  deep,  which  produced 
well  a  few  years  ago. 

Willcox. — A  road  has  been  opened  to  the  property  of 
Galiuro  Mining  Co..  which  is  reported  to  have  ordered  a 
large  amount  of  surface  equipment.  The  mine  is  50  miles 
from  here. 

CALIt^OKXI.l 

Anstels  Camp. — A  rich  body  of  gold-bearing  gravel  has 

been  opened  at  the  Victor  mine.  The  material  is  'cemented' 
and  will  require  crushing.  Plans  have  been  made  for  the 
installation  of  the  necessary  equipment.  The  Victor  prop- 

erty includes  the  old  McElroy.  Joe  Montreeville  is  superin- 
tendent. 

Xevada  Cit.v. — The  Penn-California  Mining  Co.  has  ex- 
tended its  main  adit  2700  ft.,  and  the  face  of  the  drift  is  now 

in  gravel.  The  tunnel  is  driven  at  an  elevation  low  enough 
to  make  certain  of  undercutting  the  main  channel,  thereby 

avoiding  the  necessity  of  hoisting  gold-bearing  material. 
The  property  is  owned  by  Pittsburgh  capitalists,  and  A.  W. 
Hoge  is  manager. 

Redding. — The  aerial  tram  extending  from  the  Hornet 
mine  of  the  Mountain  Copper  company  to  Mathewson.  a  sta- 

tion on  the  Southern  Pacific  railroad,  has  been  placed  in 
operation.  It  is  a  little  over  two  miles  in  length,  has  a  daily 
capacity  of  2400  tons,  and  replaces  the  old  Iron  Mountain 

railroad,  used  principally  by  the  company  for  ore-shipments 
for  many  years.  The  company  is  shipping  500  tons  of  pyritic 
ore  daily  to  chemical  plants  near  San  Francisco,  and  with 
the  tram-line  in  operation  is  in  a  position  materially  to 
augment  its  output.  A  large  tonnage  of  this  character  of 
ore  has  been  developed  in  the  Hornet  mine  and  is  in  demand 
for  conversion  into  chemicals  and  fertilizers. 

San  Franci.sco. — Clarence  E.  Jarvis.  member  of  the  Cali- 
fornia State  Hoard  of  Control.  Albert  Burch.  consulting  engi- 

neer, Elmer  E.  Paxton,  general  manager  for  the  Engels  Cop- 
per Mining  Co.,  Newton  Cleveland,  dredge  operator  of 

Marysville,  and  Robert  I.  Kerr,  secretary-treasurer  for  the 
California  Metal  and  Mineral  Producers  Association,  have 

been  appointed  on  a  committee  to  advise  the  American  Min- 
ing Congress  regarding  the  methods  of  mine  taxation  in  the 

State  of  California.  The  purpose  of  the  American  Mining 
Congress  is  to  obtain  a  uniform  system  of  mine  taxation 
throughout  the  various  States  of  the  nation. 

Sonorn. — Thomas  G.  Winwood  and  Lester  Wiseman,  both 
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from  California,  have  obtained  a  3 -year  lease  on  the  Spring 
Gulch  mine  and  the  Hidden  Treasure  property.  It  is  stipu- 

lated that  work  shall  begin  in  90  days. 

IDAHO 

Bonners  Perry. — The  Eileen  Mining  Co.  will  soon  be  ready 
to  ship  silver-lead  ore  from  the  property  at  Eileen,  north  of 
here.     Earl  L.  Palmer  is  manager. 

Cocur  d'Alene. — The  Bunker  Hill  &  Sullivan  company 
has  entered  a  new  vein  system  known  as  the  Jersey,  on  the 
level  1600  ft.  below  the  Kellogg  tunnel,  according  to  re- 

ports. This  indicates  that  the  great  Bunker  Hill  orebody 
will  be  found  in  all  its  richness  when  reached  by  the  cross- 

cut on  the   1600-ft.  level.   Processes  that,  in  connection 
with  an  electrolytic-zinc  plant  to  be  built  by  the  Bunker  Hill 
company  at  its  Kellogg  plant,  will  effect  recoveries  12% 

higher  than  those  obtained  under  present  treatment  meth- 
ods for  Coeur  d'Alene  ores  are  described  by  Wallace  G.  Wolf, 

metallurgist  tor  the  Bunker  Hill  company.  Experiments 
with  the  new  method,  developed  after  several  years  of  ex- 

perimentation, show  recoveries  from  Star  ares  of  92%  of 
the  zinc,  95%  of  the  lead,  and  90%  of  the  silver.  F.  W. 
Bradley,  president  of  the  Bunker  Hill,  promises  that  the 
electrolytic-zinc  plant  will  be  built  at  Kellogg  in  time  to 
handle  the  Star  ores  when  that  body  is  reached  by  the  tun- 

nel from  the  Hecia  within  two  years.  He  said  that  the  ores 
of  the  Star  alone  would  justify  the  building  of  the  plant. 
It  was  estimated  that  a  plant  with  a  capacity  for  5  0  tons  of 
product  daily  would  be  needed,  to  cost  between  $750,000 
and  $1,000,000. 

More  than  $7000  was  the  smelter  return  from  a  recent 
carload  of  concentrate  sent  to  the  Bunker  Hill  smelter  by 
the  Sunshine  Mining  Co.,  which  has  taken  over  the  Yankee 

Boy    mine   on    Big   creek.   Two    cars   of   ore   have   been 
shipped  from  You  Like  mine,  near  Mullan,  by  the  lessees. 
  Officers  of  the  Idaho-Northern  Mining  Co.  were  elected 
at  the  recent  annual  meeting.  The  property  is  in  the  Sum- 

mit disrtlct.  John  A.  Sangren  is  president.  Other  directors 
are  0.  M.  Nordquist,  vice-president  and  manager;  Walter 
Keister.  secretary-treasurer;  O.  F.  Nordquist,  Fred  Wil- 

liams, and  Andrew  Engquist. 
The  orebody  opened  on  the  main  tunnel  level  of  the  West- 

ern Union  mine  is  reported  to  be  nine  feet  wide;  the  ore 
can  be  sent  to  the  smelter. 

MICHIGAN 

Houghton. — No  great  increase  in  the  production  of  re- 
fined copper  may  be  looked  for  from  the  Lake  district  for 

several  months  after  operations  are  resumed  about  April  1 
by  Calumet  &  Hecla  and  three  of  its  subsidiaries,  Ahmeek, 
Allouez,  and  Isle  Royale.  The  present  metal  output  of  this 
district  is  between  8,000,000  and  9,000,000  lb.  per  month. 
With  the  resumption  of  the  Calumet  &  Hecla  properties  this 
total,  it  is  estimated,  will  be  increased  only  to  between 
11.000,000  and  12,000.000  lb.,  and  this  rate  no  doubt  will 
maintain  for  some  time.  Two  factors  will  determine  the 
extent  of  further  increase  in  production.  These  are  labor 
and  metal  demand. 

Since  the  shut-down  of  the  mines  on  April  1  last  year, 
Calumet  &  Hecla  has  continued  to  operate  its  smelting  plant, 
smelting  such  mineral  and  mass  copper  and  cupola-blocks  as 
had  accumulated  at  the  plant.  Prom  6  to  12  furnaces  out 
of  a  total  of  21  have  been  in  blast  and  the  electrolytic  plant 
also  has  been  in  continual  operation,  the  cathods  from  which 

have  been  re-smelted.  An  average  of  better  than  2,000,000 
lb.  per  month  of  refined  copper  has  been  turned  out.  The 
smelter  has  only  enough  material  on  hand  to  keep  it  operat- 

ing until  a  new  supply  comes  from  the  mills  upon  the  re- 
sumption of  mining. 

Ahmeek  produced  20,000,000  lb.  of  metal  in  1920.  This 
property,  it  is  expected,  will  nearly  approach  that  rate  of 

output  soon  after  the  resumption  of  operations.  Isle  Royale 
produced  10,000,000  lb.  in  1920  and  Allouez  at  the  rate  of 

5,000,000  lb.  Mohawk  and  Wolverine  are  at  capacity  pro- 
duction, and  it  is  not  expected  that  the  Copper  Range  and 

Quincy  will  increase  their  present  respective  outputs  for 
some  months  to  come. 

Both  Champion  and  Trimountain  of  the  Copper  Range 

company  showed  a  small  increase  in  rock-production  in 
January,  while  Baltic  maintained  the  rate  which  obtained  in 
December.  Champion  is  now  sending  2500  tons  of  rock 
daily  to  the  mill,  increasing  from  a  total  of  62,000  to  65,000 
tons  for  the  month,  and  Trimountain  increased  from  13,000 
to  14,000  for  the  month.  Baltic  sent  16,000  tons  to  the 
mill.  All  drifts  and  stopes  continue  to  yield  ore  fully  up  to 
the  average  for  these  mines.  Champion  made  a  net  gain  of 
about  30  men  in  January,  the  other  mines  holding  their  own 

in  the  usual  labor  turn-over. 
Work  is  proceeding  in  six  Calumet  &  Hecla  shafts,  pre- 

paring them  for  resumption  of  mining.  Three  shifts  of  men 
are  employed  in  the  Red  Jacket  shaft,  two  shifts  in  No.  2 
and  4  in  the  Calumet  branch,  and  two  shifts  in  No.  6,  7,  and 
8  in  the  Hecla  branch.  The  ground  is  badly  caved  in  the 
lower  levels  and  the  re-opening  of  the  shafts  is  a  large  task. 
Much  slate  and  vein  matter  are  being  taken  out  and  some  of 
this  rock  will  be  available  tor  milling.  Minor  repairs  are 
under  way  in  the  Calumet  mill,  but  no  attempt  is  being 
made  to  put  the  reclamation  plant  in  condition. 

Isle  Royale  probably  will  not  operate  more  than  two 
shafts  when  mining  is  resumed.  The  work  of  replacing  the 
concrete  skipway  in  No.  5  shaft  with  timber  is  well  under 
way,  and  this  shaft  no  doubt  will  be  ready  by  April  1.  No.  5 
and  6  shafts  are  well  opened. 

Mayflower  has  stopped  work  in  the  north  drift  in  about 
200  ft.  on  the  1450-ft.  level  and  a  south  drift  has  been 
started.  The  north  drift  has  opened  ground  fairly  well 

mineralized,  but  it  is  quite  'trappy'  in  spots.  There  is  no 
indication  of  faulting,  however,  and  this  is  regarded  as 

favorable.  There  is  no  change  in  the  cross-cut  at  the  1700- 
ft.  level,  which  Is  still  in  trap. 

MISSOURI 

Cai-terville. — A  remarkable  deposit  of  lead  ore  has  been 

drilled  at  the  old  Ten  O'clock  mine  west  of  Prosperity  by 
S.  D.  Eurit,  who  is  manager  for  a  company  composed  of  him- 

self, J.  R.  Eurit,  and  Alfred  Vick.  Three  holes  have  been 
sunk,  all  of  which  have  shown  good  ore,  the  first  at  27  ft., 
the  second  at  40  ft.,  and  the  third  at  only  12  ft.  The  last 
of  the  three  holes  was  drilled  to  a  depth  of  70  ft.  and  the 
deposit  of  rich  lead  which  was  struck  at  12  ft.  was  still  good 
at  70  ft.  The  first  drill-hole,  showing  lead  at  27  ft.,  was 
continued  to  95  ft.  with  the  lead  still  showing  while  the 
second  began  at  40  ft.  and  continued  to  a  depth  of  105  feet. 

MONTANA 

Elkhorn. — Higher  costs  and  a  lower  gold  yield  than  ex- 
pected were  encountered  when  mining  was  resumed  at  the 

gold  mine  of  the  East  Butte  company.  Both  these  difiicul- 
ties  have  been  taken  in  hand  and  the  mine  is  now  returning 

a  profit.  In  December  this  property  barely  made  a  new 
dollar  for  an  old.  January,  however,  showed  a  balance  on 
the  right  side  of  the  ledger.  The  mill  is  now  treating  about 
100  tons  of  ore  daily. 

Laurel. — It  is  reported  that  officers  of  the  Glengary  Min- 
ing Co.  have  decided  to  erect  a  smelting-plant  here  for  the 

treatment  of  ore  from  Cooke  City.  P.  F.  Daly.  Sam  C. 
Rice,  and  Francis  A.  Hancock  of  Miles  City  and  Ray  Bishop 
of  Cooke  City  are  interested  in  the  project.  The  Glengary 
company  has  a  group  of  claims  north  of  Cooke  City,  on 
which  some  ore  is  said  to  have  been  blocked  out. 

NEV^ADA 

Battle  Mountain. — Placer  mining  at  the  Homestake  prop- 



238 MINING  AND  SCIENTIFIC  PRESS February  18.  1922 

erty.  in  Copp«r  canyon.  Is  proceeding  Bteadlly  despite  the 
cold  weather.  The  management  reports  that  the  ground  is 
yleldiuK   a   satlHractory    return    In   gold   and    that   sufficient 
water  is  available  for  a  long  season.   Construction  of  a 

mill  at  the  Hetty  O'Neal  mine  has  been  decided  on  by  the 
directors  The  plant  Is  to  be  provided  with  concentration 
and  flotation  equipment  and  is  to  have  an  initial  capacity  of 
lOU  tons.     The  ore  is  silver. 

Luninfc. — At  the  Luning  Consolidated  mine,  six  miles 
from  here,  two  classes  of  ore  are  being  shipped.  One  is  a 
silver-gold  ore  that  Is  going  to  the  mill  of  the  Tonopah 
.Mining  Co.  at  Millers,  and  the  other  is  an  ore  containing 
an  Iron  oxide  that  is  being  used  for  the  manufacture  of 

paint.  This  is  being  shipped  to  the  company's  plant  at 
Richmond.  California. 

SfAnhattan. — -With  the  approach  of  warm  weather  the 
White  Caps  company,  operating  a  mine  and  mill  at  Man- 

hattan, is  preparing  for  more  comprehensive  work.  The 
winze  from  the  800-ft.  level  is  going  down  on  the  foot-wall 
of  the  main  vein,  and  when  it  reaches  a  depth  of  150  ft. 
lateral  work  will  be  started  on  the  orebody.  Arrangements 
are  being  made  for  early  resumption  of  production. 

VnlonviUe. — Stope-filling  in  the  old  Arizona  mine  is 
being  measured  and  sampled.  A  considerable  tonnage  is 
being  removed  and  sorted,  and  from  each  20  tons  it  is  de- 

clared that  there  is  one  ton  of  high-grade  found.  A  streak 
of  high-grade  ore  that  was  left  in  the  early  days  also  is 
being  followed.  Exhaustive  tests  in  the  milling  of  the  stope- 
fllling  are  also  being  carried  on. 

Virginia  City. — The  Middlemines  company  has  completed 
the  re-timbering  of  the  Hale  &  Norcross  tunnel  and  has 
placed  the  track  for  the  mine-cars  in  the  lateral.  Pipe  for 
compressed  air  is  being  installed,  and  soon  drifts  will  be 
started  from  the  tunnel  to  prospect  the  upper  levels  of  the 
Best  &   Belcher,  Gould  &  Curry,  Chollar  Potosi.  and  other 
mines    composing    the    group.   An    exceptionally    severe 
winter  Is  hampering  surface  operations  at  many  properties 
near  Gold  Hill  and  Silver  City,  and  in  several  instances  work 
has  been  completely  halted.  At  many  points  the  snow  is 
three  to  four  feet  deep.  However,  the  had  weather  is  he- 
lieved  to  be  nearly  at  an  end. 

UTAH 

Aita   On  the  night  of  February   4-.5.  about   twenty-five 
snowslldes  occurred  in  this  district.  The  canyon  road  was 
completely  blocked,  and  the  only  way  to  enter  or  leave  the 
district  was  by  means  of  snowshoes.  Ore  shipments  conse- 

quently were  suspended  by  the  mining  companies.  The 
boarding-house  of  the  South  Hecla  Mines  Co.  was  damaged 
to  the  extent  of  $500;  power-lines  of  the  Utah  Power  & 
Light  Co.  were  torn  down  in  a  number  of  places;  ore-bins 
of  the  Emma  Silver  Mining  Co.  were  destroyed;  the  tram- 

way of  the  Michigan-Utah  company  was  put  out  of  opera- 
tion; and  the  snowsheds  at  the  Columbus-Rexall  tunnel  and 

the  Quincy  tunnel  were  carried  away.  Fortunately,  there was  no  loss  of  life. 

The  boarding-house  of  the  Michigan-Utah  Mining  Co.  was 
completely  destroyed  by  Are  on  February  7.  The  loss  is 
$12,000,  with  Insurance  of  $6500.  The  company  has  been 
employing  30  men,  who  lost  all  of  their  personal  effects. 
The  mon  will  room  and  board  at  the  Alta  Consolidated 
boarding-house  until  a  new  structure  can  be  built  at  the 
Mlchlgan-l'tah. 

At  a  meetlnE  of  the  stockholders  of  the  Sells  Mining  Co., 
on  February  7.  It  was  voted  to  accept  the  proposition  of 
celling  the  company's  entire  holdings  to  the  South  Hecla Mines  Co..  on  the  basis  of  four  shares  of  Sells  stock  for  one 
share  of  the  Hecla.  Announcement  has  been  made  by 
George  H.  -WatBon,  president  of  the  South  Hecla.  that  his company  has  also  acquired  the  Native  Copper  group  of  the K.  P    Mining  Co.  In  the  Alta  district. 

Development  of  the  new  orebody  in  the  Columbus  Rexall 
mine  is  satisfactory.  An  average  sample  from  the  face  of 
the  south-east  drift  as,sayed  24  oz.  silver  and  69%  lead, 
according  to  C.  M.  Evans,  superintendent.  Shipments  have 
been  made  from  the  orebody  cut  in  the  757  drift  from  the 
No.  8  level.  The  last  three  carloads  shipped  netted  the 
company,  after  freight  and  smelter  charges,  $6450. 

HinKhani. —  While  no  definite  announcement  has  been 
made  as  to  when  the  Utah-Apex  mine  will  re-open,  the  equip- 

ment in  the  mine  has  been  overhauled  and  improved.  The 
company  did  not  operate  at  all  in  1921.  due  to  the  de- 

pression in  the  lead  market.  During  the  fiscal  year  ended 
August  31.  1921,  gross  receipts  from  ore  sales  were  $358,- 
723,  while  expenses  totaled  $542,436,  leaving  a  deficit  of 
$183,713. 

Eureka. — Representatives  of  the  Knight  Investment  Co. 
have  been  sampling  what  is  known  as  the  Carisa  and  Spy 

sections  of  the  Empire  Mines  Co.'s  properly.  These  sections 
have  been  highly  productive  in  by-gone  days,  and  develop- 

ment work  there  will  be  watched  with  interest.  A  power- 
line,  5800  ft.  long,  has  been  built  from  the  Chief  Consoli- 

dated mine  to  the  Grand  Central  property.  As  soon  as  the 
compressor  is  installed  at  the  Grand  Central,  all  machinery 
will  be  electrically-driven  and  the  old  steam  equipment  will 
be  abandoned. 

In  an  effort  to  close  up  the  affairs  of  the  Eagle  &  Blue 
Bell  Mining  Co.,  which  has  been  taken  over  by  the  Bingham 

Mines  Co..  an  appraisement  of  the  company's  mine  was  re- 
cently made  by  G.  W.  Crane,  geologist.  J.  E.  Bergh.  mining 

engineer,  and  Theodore  P.  Holt,  metallurgist.  The  total 
valuation  of  the  mine,  according  to  report  sent  stockholders 
of  the  Eagle  &  Blue  Bell,  is  $3,135,005.  or  about  $1.S0  per 
share. 

Ore  shipments  for  the  week  ending  February  4  totaled 
156  cars,  as  compared  with  145  cars  for  the  preceding  week. 
The  Tinlic  Standard  shipped  63  cars;  Chief  Consolidated, 

41;  Iron  Blossom,  12;  Grand  Central,  S;  Victoria.  8;  Cen- 
tennial-Eureka,  4;  Colorado,  3;  Alaska.  2;  Bullion-Beck, 
1;  Eureka  Hill.  1;  Gemini.  1;  Tintic  Drain  Tunnel,  1. 

Marj'svale. — George  H.  Hemphill,  manager  of  the  Ameri- 
can Consolidated  Mines  Co.,  which  controlls  the  I.  X.  L. 

property  in  the  Mt.  Baldy  district,  states  that  400  sacks 
of  ore  have  been  shipped.  While  picked  samples  of  the 

sulphide  ore  assays  $20  gold,  491  oz.  silver,  and  35 '^t,  lead, 
and  carbonate  samples  as  high  as  139  oz.  silver  and  39% 
lead,  Mr.  Hemphill  believes  that  the  average  for  the  lot 
will  be  from  60  to  100  oz.  silver. 

Development  is  to  be  undertaken  by  the  Valdasia  Mining 

Co.,  according  to  Patrick  F.  Henry,  president.  The  com- 
pany owns  about  400  acres  of  ground,  most  of  which  is 

patented.  The  deepest  shaft  is  down  4  50  ft.  Gold-silver 
ore  has  been  exposed  in  four  places.  The  property  is  about 
two  miles  from  the  Deer  Trail  mine.  Officials  of  the  com- 

pany believe  that  the  principal  Deer  Trail  vein  crosses  the 
Valdasia  property  for  a  distance  of  nearly  a  mile.  A  tunnel 
is  to  be  driven  to  overcome  the  necessity  for  pumping. 

Park  City. — Ore  shipments  for  the  week  ending  February 
4  totaled  215S  tons,  of  which  the  Judge  allied  companies 

produced  1003  tons;  Silver  King  Coalition.  661;  and  On- 
tario, 494.     Shipments  the  previous  week  totaled  2024  tons. 

WASHINGTON 
ValI<-5-. — Following  the  completion  of  the  first  two  units 

of  a  $100,000  magnesite  finishing-plant,  by  April  1.  the 
American  Mineral  Products  Co.  will  begin  active  operation, 

according  to  H.  L.  Grizzell,  superintendent.  The  Valley  con- 
cern is  engaged  in  the  quarrying  and  manufacturing  of 

plastic  for  stucco,  flooring,  and  other  products.  "We  have 
been  working  for  three  years  to  perfect  the  new  process 

for  the  manufacture  of  plastic  magnesite."  says  Grizzell. 
"Last  year  we  drafted  the  plans  for  a  $100,000  plant,  which 
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will  be  complete  in  every  particular.  The  first  two  units, 
costing  $25,000  each,  will  be  finished  by  April  1,  and  we 
will  start  up  with  one  unit,  probably  with  a  force  of  50 

men  in  the  new  plant." 
WISCONSIN 

PlatteviUe. — Acting  upon  the  solicitation  of  zinc-mine 
operators,  the  Wisconsin  School  of  Mines,  at  PlatteviUe,  en- 

listed the  U.  S.  Bureau  of  Mines  in  an  effort  to  determine 
some  method  whereby  the  loss  of  fine  zinc  and  lead  mineral 
in  the  concentrators  of  this  district  could  be  overcome. 

W.  H.  Coghill  and  C.  O.  Anderson,  of  the  staff  of  the  Mis- 
sissippi Valley  station  of  the  Bureau  of  Mines,  were  assigned 

to  the  task  about  a  year  ago.  They  first  investigated  the 
process  of  wet  concentration  in  general  practice  in  the  dis- 

trict, to  ascertain  the  condition  of  the  minerals  lost,  the  pro- 
portion, and  the  reason  for  these  losses. 

The  recovery  of  zinc  and  lead  in  the  jig  used  is  about 

70%,  which  is  regarded  as  a  good  recovery  for  jig  con- 
centration. Consistent  and  frequent  trials  have  been  made 

by  zinc-operators  in  the  use  of  various  tables  to  save  the 
fine  at  wet  mills,  but  the  presence  of  marcasite  made  it 
Impossible  to  obtain  a  clean  zinc  product.  The  Overstrom 
table  manufactured  by  the  Allis-Chalraers  Co.,  of  Milwaukee, 
was  the  first  to  be  so  used.  It  was  followed  by  the  Wilfley, 
Deister.  Card,  and  other  tables,  but  all  without  success. 

After  the  preliminary  study,  Coghill  and  Anderson  discov- 
ered that  about  65%  of  the  valuable  mineral  lost  at  the 

mills  occurs  in  material  which  is  finer  than  20-mesh  (0.0340 
in.);  and  that  this  represents  only  about  25%  of  the  gross 
amount  of  tailing.  They  devised  a  plan  for  screening  the 

tailing  to  this  size  and  then  treating  this  tailing  on  concen- 
trating tables  to  produce  a  low-grade  zinc-lead-pyrite  con- 

centrate. This  concentrate  was  treated  by  on  oil-flotation 
process  that  makes  it  possible  to  separate  the  various  min- 
erals. 

The  equipment  required  to  carry  out  the  operation  is 

comparatively  inexpensive,  and  the  cost  of  operation  is  suffi- 
ciently low  to  enable  a  fair  profit  to  be  realized  from  the 

concentrate  recovered.  It  is  estimated  that  half  a  million 
dollars  annually  will  be  saved  by  the  process. 

BRITISH   COLUMBIA 

Greenwood, — P.  .1.  Crane  and  Duncan  Mcintosh  have  run 
into  an  ore-shoot,  assaying  up  to  6000  oz.  per  ton  in  silver, 
at  the  Bell  mine,  at  Beaverdell.  The  Belli  has  been  ship- 

ping a  good  grade  of  ore  for  some  time,  but  nothing  ap- 
proaching the  present  find. 

Nelson. — The  Nelson  Copper  Fields,  Ltd.,  reports  opening 
new  ore  carrying  native  copper,  gold,  and  silver  in  the  No. 
1  vein  at  its  Birdseye  property,  on  Morning  mountain.   
O.  C.  Thompson,  one  of  the  lessees  of  the  Utica  mine,  in  the 
Slocan,  reports  entering  soft  ground  in  the  No.  1  tunnel, 
which  is  thought  may  be  the  extension  of  the  vein  that  is 

the  tunnel's  objective.  The  soft  ground  will  be  followed  in 
a  direction  to  undermine  the  ore-shoot,  and  when  that 
point  is  reached  if  the  shoot  is  not  found  cross-cuts  will  be 
started  in  both  directions.  In  the  meantime  good  ore  is 
being  found  in  the  upper  workings;  the  last  shipment  of  40 
tons  having   given   a   return   of    159   oz,   of   silver   per   ton, 
14.6%   lead  and   24.6%    zinc.   The  annual  report  of  the 
Cork-Province  Mines,  Ltd.,  for  the  year  ended  June  30, 
1921,  shows  liabilities  in  unpaid  bills  amounting  to  $38,732, 
and  assets  in  stores,  mine,  and  plant  amounting  to  $606,738. 
The  directors  have  advanced  money  to  pay  the  taxes  and 
the  more  pressing  bills,  and  it  has  been  decided  to  raise 
money  for  the  development  of  the  mine  and  for  additional 
power-plant,  in  order  that  the  mine  may  be  operated 
throughout  the  year.     Recently  work  has  been  resumed  at 
the  mine,  after  18  months  of  idleness.   During  the  winter 
a  209-ft.  raise  has  been  put  up  at  the  California  mine,  con- 

necting the  No.   3  and  No.   2   levels.     The  Athabasca  mill. 

which  the  California  Mining  Co.  acquired,  has  been  re- 
modeled, and  milling  operations  will  soon  be  started.  Ex- 

periments have  demonstrated  that  after  a  light  roasting 
more  than  95%  of  the  gold  content  can  be  recovered  from 
the  concentrate  by  cyaniding.  The  gravity  concentrate  runs 
about  $40  in  gold  and  the  flotation  concentrate  $70. 

Prince  Rupert. — The  tunnel  at  the  Lion  group,  near  Alice 
Arm,  has  cut  the  orebody,  which  shows  a  number  of  rich 
stringers,  carrying  native  silver.  A  drift  has  been  started 
on  the  foot-wall  of  the  vein,  with  a  view  to  developing  the 
shoot  that  assayed   660   oz.   silver  per  ton  on  the  surface. 

  The  Tridway  Mines,  Ltd.,  has  been  organized  to  take 

over  and  operate  the  Fiddler  Creek  Gold  Mining  Co.'s 
property. 

Quesiiel. — New  York  interests  have  bonded  the  Lynes 
and  Pratt  claims  at  Cedar  creek,  where  rich  placer  ground 
was  discovered  last  fall.  Supplies  are  arriving  at  Quesnel 
Dam,  where  a  camp  will  be  established. 

Ro.<i.sland. — Word  has  been  received  from  Ottawa  that 
the  Federal  Railway  Commission  has  decided  that  it  is  not 
within  its  power  to  prevent  the  Great  Northern  Railway 
from  abandoning  its  Red  Mountain  branch,  running  from 
here  to  the  international  boundary.  John  Oliver,  Premier 
of  British  Columbia,  has  announced  that  he  will  introduce 
a  bill  at  the  next  session  of  the  Provincial  Legislature  to 

provide   that   the   right-of-way  of  a   railway   company   that 
ceases  to  operate  the  line  shall  revert  to  the  Crown.   
The  Le  Roi  No.  2  mine  has  suspended  operations  tem- 

porarily, on  account  of  the  snow  and  ice  covering  the  dumps. 
Since  it  re-started  operations  last  spring  the  company  has 

confined  itself  to  the  picking  over  of  old  dumps,  and  con- 
centrating the  ore  by  flotation. 

Trail. — The  ore  receipts  at  the  smelter  for  the  last  ten 
days  of  January  totaled  10,676  tons.  The  Le  Roi  No.  2 
shipped  120  tons  of  concentrate;  the  Metallic  group.  Silver- 
ton,  24  tons  of  ore;  the  Molly  Hughes,  New  Denver,  29;  and 

the  Utica,  Adamant,  34.  The  rest  came  from  the  Con- 

solidated company's  own  mines. 
Victoria. — R.  C.  McLeod,  of  Vancouver,  is  organizing  a 

company  to  take  over  and  operate  the  Three  W's  group,  at 
the  head  of  Franklin  creek,  nine  miles  from  Port  Albernl, 
Vancouver  Island.  When  tho  Ladysmith  smelter  was  in 
operation  several  consignments  of  ore  were  sent  from  this 
property  to  the  smelter,  the  value  of  the  shipments  ranging 
from  $200  to  $300  per  ton,  principally  in  gold. 

MEXICO 

Chihuahua. — Antonio  Perez  has  recently  discovered  some 
silver-gold  veins  in  the  Viga  mountains  near  San  Francisco 
del  Borja  mining  camp.     He  has  filed  on  two  claims  which 
are  being  surveyed  by  A.  B.  White.   Herminio  Fernandez 
of  Jimenez  has  applied  for  titles  to  La  Constancia  group  of 
six  claims  in  the  Cebollin  mountains,  near  Villa  Lopez.  He 

has  discovered  some  high-grade  silver-lead  ores  containing 
some  gold.   The  Luis  and  Romulo  mines,  of  the  Batopilas 
district  in  the  south-western  part  of  the  State,  are  being  de- 

veloped by  Jose  Maria  Diaz.  These  properties  are  traversed 
by  some  strong  veins  carrying  gold,  silver,  and  lead.  A  main 
shaft  is  being  sunk  on  the  principal  vein. 

El  Oi-o, — The  new  railroad  reaching  the  mines  of  the 
Mexican  Mines  of  El  Oro  company  has  been  completed  and 
will  shortly  be  in  operation.  This  line  extends  from  La 
Coma  station  on  the  National  Lines  of  Mexico  to  Monte  de 
San  Pedro.  With  the  completion  of  the  road  the  mines  of 
El  Oro  company  will  be  operated  on  a  larger  scale;  it  now 
has   better   facilities  for  shipping  its   ore  and   bullion,  and 

receiving  general  supplies  and  machinery.   Work  is  again 
resumed  in  La  Aurora  mine  of  El  Oro  district,  where  ap- 

proximately 100  miners  are  employed.  Operations  were 
temporarily  suspended  recently. 
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M«>\ic«  City. — According  to  a  report  from  the  Secretary 

of  Finance  SCjuiO  gold  coins  known  as  'centenarios',  with 
a  value  of  PiO  each,  were  coined  in  the  Mexican  mint  during 
the  month  of  January.  Only  :i  small  amount  of  silver  and 
other  moneys  of  small  denomination  were  minted. 

Torrron. — Robert  F.  Fltz  of  Los  Angeles  arrived  here  this 
week  to  look  after  his  mining  interests  in  the  Penon  Blanco 
and  other  dlstricta  near  here.   W.  E.  Friedrich,  who  has 
recently  taken  the  management  of  the  Trinidad  mines  in  the 
Chalchlhuites  district.  State  of  Zacatecas,  left  here  this  week 
for  that  place.  Shipments  of  ore  are  now  being  made  to 
the  A.  S.  &  R.  smelter  at  Asarco.   Herbert  Stanton,  for- 

merly manager  for  the  Cia.  Mlnera  La  Trinidad,  passed 
through  this  week  from  Zacatecas  en  route  to  Chihuahua, 
where  he  will  take  charge  of  mining  properties.   J.   P. 
Steele,  owner  of  La  Trovador  mine  in  the  San  Diego  district 
of  Durango,  Is  making  regular  shipments  to  the  Torreon 
smelter. 

ONTARIO 

Cobalt. — Operations   at   the   Kerr   Lake   have   been   com- 
pletely suspended,  as  the  result  of  development  work  has 

not  been  satisfactory  and  operating  costs  have  not  declined 
In  proportion  to  the  decrease  in  the  price  of  silver. 

The  gross  earnings  of  the  Bailey  customs  mill  during 
January  were  approximately  $13,370  from  the  treatment  of 
4456  tons  of  ore.  The  Bailey  mine  shipped  706  tons  of  ore 
to  the  mill  from  the  Silver  Cliff  mine. 

GoH'guiula. — The  deal  whereby  the  Trethewey  makes  over 
its  assets  to  a  new  company,  the  Castle-Trethewey  Mines, 
Ltd.,  for  400,000  shares  in  the  new  company,  has  been  com- 

pleted and  1,600,000  of  the  new  stock  is  being  offered  to 
shareholders  at  10c.  per  share. 

Kirkland  Lake. — At  the  Ontario  Kirkland  the  vein  which 
has  for  some  time  been  under  development  on  the  300-  and 
450-ft.  levels  has  been  cut  at  the  150-ft.  level,  where  it  is 
six  feet  wide.   The  vein  on  the  Queen  Lebel  at  a  depth 
of  18  ft.  has  widened  to  the  full  width  of  the  shaft.   All 
the  Kirkland  Lake  mines,  with  the  exception  of  the  Kirkland 
Lake,  which  reduced  wages  several  months  ago,  have  posted 
notices  of  a  cut  in  wages  of  50c.  per  day,  effective  on 
March  I. 

Porcupine. — It  is  reported  that  in  a  seven-day  continuous 
run  at  the  Dome  Mines  a  recovery  of  gold  approximating 
$200,000  was  obtained.  It  is  understood  that  owing  to  the 
Increased  richness  of  the  ore,  tanks  and  additional  cyanide 
equipment  will  shortly  be  Installed. 

The  Holllnger  Consolidated  has  ordered  new  machinery 
for  the  enlargement  of  the  mill.  Extensive  plans  are  being 
carried  out  in  underground  development  to  provide  in- 

creased hoisting  facilities  to  enable  the  supply  of  ore  for  the 
mill  to  be  Increased  to  between  6000  and  7000  tons  per  day. 

The  Porcupine  Vipond-North  Thompson  has  applied  to 
the  Northern  Canada  Power  Co.  for  a  supply  of  power  and 
has  been  given  assurance  that  the  requirements  of  the  mine 
will  be  met  by  April  1.  The  workings  will  be  unwatered  and 
the  main  shaft  on  the  North  Thompson  section  continued 
from  Its  present  depth  of  600  feet  to  900  feet. 

South  lx)rraln.— The  stockholders  and  bondholders  of  the 
Mald-ns  MInr.  have  decided  to  Increase  the  capital  from 
$1,000,000  to  $2,000,000.  The  bondholders  have  agreed  to 
take  stock  in  settlement  of  their  claims,  and  a  limited  num- 

ber of  shares  will  be  sold  to  raise  funds  for  an  examination of  the  property. 

We^  ShlnlnK  Trro.— The  Rlbble  Mines,  Ltd.,  has  been 
organized  with  a  capital  of  $2,000,000  to  develop  the  Kibble 
Teln.  It  will  absorb  the  Wasaplka  Consolidated  by  ex- 

changing live  Wasaplka  shares  for  one  of  the  new  com- 
pany. If  all  the  outstanding  Wasaplka  shares  are  exchanged 

It  win  require  8!»l,r.l6  shares  of  the  new  stock,  leaving 1,108.484  shares  available  for  sale  to  raise  funds  for  de- velopment. 

pebsonalI 
The  Editor  invites  members  of  the  profession  to  send  particulars  of  their 

work  and  appointments.     The  information  is  interesting  to  our  readers. 

Frank  D.  PagliucUl  is  in  Cuba. 
f.  W.  IJradley  has  returned  from  Spokane. 
F.  D.  Adiuns,  of  Oakland,  is  at  Yucca,  Arizona. 
Richard  .M.  Geppt-rt,  of  Minneapolis,  is  in  London. 
A.  C.  IJeatty  has  been  in  East  Africa,  and  is  now  in  Ceylon. 
William  K.  Wrifjht  has  sailed  from   England   for  Mexico. 
C.  E.  Meissni'r  has  returned  to  New  York  from  Mexico City. 

L.  J.  Ingolf.srud  is  with  the  Mond  Nickel  Co.,  at  Coniston, 
Ontario. 

W.  E.  Sands  has  moved  from  Randsburg,  California,  to 
McGill,  Nevada. 

R.  C.  GemmeU  spent  a  few  days  in  San  Francisco  and  Los 
Angeles  recently. 

Robert  A.  Kinzio  has  returned  to  San  Francisco  from 
Mazatlan,  Mexico. 

H.  B.  Tookcr,  traffic  manager  for  the  Jackling  copper  com- 
panies, is  in  New  York. 

G.  H.  Russell,  manager  for  the  Northern  Light  Mining  Co. 
of  Council,  Alaska,  is  at  Yuma,  Arizona. 

W.  J.  Woolsej'  is  erecting  a  mill  tor  the  Pacific  Asbestos 
Corporation  at  Copperopolis,  California. 

Edward  AVilcox.son,  metallurgist  and  assayer,  has  moved 
from  Pueblo,  Colorado,  to  San  Luis  Obispo,  California. 

W.  J.  Loring  has  gone  to  Boston,  New  York,  and  Wash- 
ington, expecting  to  return  to  San  Francisco  in  six  weeks. 

Ralph  S.  G.  Stokes,  assistant  manager  for  the  De  Beers 
Consolidated,  has  returned  to  Kimberley  after  a  visit  in 
England. 

Joseph  Clark,  metallurgist,  of  St.  Louis,  Missouri,  is  at 
La  Libertad,  Chontales,  Nicaragua,  with  the  Chontales  Mines 
Company. 

John  M.  Fox  has  resigned  as  superintendent  of  the  Cali- 
fornia Rand  Silver,  Inc.,  and  is  now  at  Johannesburg  on 

professional  business. 

Byron  \.  Egan,  of  Eureka,  Utah,  has  accepted  a  position 
with  the  Braden  Copper  Co.  He  sailed  from  New  York  on 
February  11  for  Valparaiso. 

David  J.  Cooke,  of  Salt  Lake  City,  has  accepted  the  posi- 
tion of  general  superintendent  of  the  Consolidated  Mascot 

Mines  Corporation  near  Hailey,  Idaho. 
E.  ,1.  Donoliue  has  resigned  the  management  of  the  Britan- 

nia mine,  and  will  take  a  holiday,  to  recuperate  from  illness 
caused  by  the  recent  disaster  at  the  mine. 

Walter  J.  .Akcrt,  who  has  been  employed  with  the  Union 
Assay  Office  and  R.  H.  Officer  &  Co.  of  Salt  Lake  City  for 
several  years  past,  has  accepted  a  position  as  chemist  with 
the  Chino  Copper  Co.  at  Hurley,  New  Mexico. 

OBITUARY 

George  R.  Comings,  U.  S.  Assayer  at  the  Assay  Office  in 
New  York  City,  died  on  January  17.  He  was  born  in  Con- 

necticut in  1860,  educated  in  New  York,  and  graduated 
from  Cooper  Union.  He  entered  the  Assay  Office  at  13  years 
of  age,  working  under  Dr.  Torrey,  the  first  assayer,  whose 
son  he  succeeded  in  1910.  He  leaves  a  widow  and  one 
daughter. 

.John  .1.  Ambrose,  age  22,  died  on  February  6  at  Eureka. 
Utah,  as  a  result  of  injuries  sustained  in  a  fall  of  50  ft. 
down  a  slope  in  the  Tintic  Standard  mine.  He  was  a  grad- 

uate of  the  University  of  Wisconsin,  and  had  only  worked 
six  shifts  when  the  accident  occurred.  For  some  time  past 
he  had  been  employed  as  a  chemist  in  one  of  the  Utah  County 
sugar  factories. 



Februaiv  18.  1922 MINING  AND  SCIENTIFIC  PRESS 241 

THE>   MmTAI^    MARKBT 

METAI,  PRICES 

San  Franciaco.  February  14 

Aluminum-dust,  cents  per  pound    65 
Aluminum  sheets,  cents  per  pound    60 
Antimony,    cents    per   pound    6 — 8 
Copper,   electrolytic,   cents  per  pound   14.25 — 14.75 
Lead,  pig,  cents  per  pound    4.95 —  6.95 
Platinum,   pure,    per   ounce    $90 
Platinum.  10%  iridium,  per  ounce    $100 
Zinc,   slab,   cents  per  pound    6.50 — 7.60 
Zinc-dust,    cents    per    pound    9.00 — 9.50 

EASTERN   METAL   MARKET 

(By  wire  from  New  York) 

February    1,3. — Copper    is    dull    and    lower.      Lead    is    quiet    :uul    steady. 
Zinic  is  inactive  but  firm. 

SILVER 

Below  are  given  official  or  ticker  quotations  for  silver  in  the  open  market 
as  distinguished  from  the  fixed  price  obtainable  for  metal  produced,  smelted, 
and  refined  exclusively  within  the  United  States.  Under  the  terms  of  the 
Pittman  Act  such  silver  will  be  purchased  by  the  United  States  Mint  at  $1 
per  ounce,  subject  to  certain  small  charges  which  vary  slightly  but  amount 
to  approximately  three-eighths  of  one  cent.  The  equivalent  of  dollar  silver 
(1000  fine)  in  British ■  currency  is  46.65  pence  per  ounce  (925  fine),  calcu- 

lated at  the  normal  rate  of  exchange. 
New  York  London 

Date 
Feb. 

cents 
7   65.62  i/i 
8   65.63  V2 
9   65.87% 

10   65.75 
11   65.871/3 
12  Sunday 
13  Holiday 

Average  week  ending 
pence  Cents 
,34. .37  V.         Jan,         2      64.82 
34.12^4  "         9      64.90 
.34.12  Vj  "      16      66.06 
34.12  M..  '•       23      65.27 
34.37 Vi  ■'      30      65.46 Feb.       6      66.35 

"       13      65.75 
Monthly  averages 

Pence 34.90 

34.83 35.31 
34.90 
35.06 .35.00 
34.22 

1920 
Jan   132.77 
Feb   131.27 
Mch   125.70 
Apr   119.56 
May       102.69 
June         90.84 

1921 
65.95 
59.55 
56.08 
59.33 
59.90 
68.51 

1922 
65.45 

1920 

July       92.04 
Aug   96.23 
Sept   93.86 
Oct   83.48 
Nov   77.73 
Dee   64.78 

1921 
59  99 
61.59 
66.23 
71.00 

68.34 
65.76 

COPPER 

Prices  of  electrolytic,  in  cents  per  pound. 
Date 
Feb.         7   13.25  Jan. 

8   13.25 
9   13.13  y. 

10   13.12% 
11   13.12  y. 
13  Sunday 

Jan. 

13  Holiday 

1920 
  19.25 

Feb   19.05 
Mch   18.49 
Apr   19.33 
May       19.05 
June      19.00 

Feb. 

Average  week  ending 
2   13.62 
9   13.56 

16   13.62 
23   13.54 
30   13.48 
6   13.29 

13   13.17 

1921 
12.94 
12.84 
12.20 
12.50 
12.74 
13.83 

Monthly  averages 

192' 

1920 

July       19.00 
Aug   19.00 
Sept   18.75 
Oct   16.53 
Nov   14.63 
Dec   13.18 

1921 12.46 
11.71 
13.03 
13.66 
13.07 
13.64 

LEAD 

Lead  is  quoted  in  cents  per  pound.  New  York  dehvery; 
Date 
Feb. 7 

8 
9 

10 11 
12 

13 
Sunday 
Holiday 

1930 
.  .    8  65 

1921 
4.96 
4.54 
4.06 
4.32 
5.01 
4.57 

.  .    4.70 

..    4.70 

.  .    4.70 

.  ,    4.70 
,  ,    4.70 

Monthly 
1922 
4.70 

Jan, 

Feb. 

average 
July 

Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

Average  week  ending 
2   .    4.70 
9,  . ,    4  70 " 16.  . .   4.70 " 

23,  . 

4  70 

't 30.  , .    4.70 
" 6.  , 4  70 
" 

13.  , 

.    4.70 

s 

1920 
.    8.63 
.    9.03 
.    8.08 
.    7.28 
.    6.37 
.    4.76 

1921 
4.75 4.40 
4.B1 4.70 

4,70 
4.70 

1922 
Feb. 
Mch. .  .    9.22 

May 
June 

,  ,    8.55 
,  .    8.43 

TIN 

Prices  in  New  York,  in  cents  per  pound. 
Monthl.v  averages 

1920 
Jan   62.74 
Feb   59.87 
Mch   61.92 
Apr   62.17 
May       54.99 
June      48.33 

1921 1922 
35.94 

32.04 .32.16 
38.87 
.30.36 
3250 
29.39 

1920 
July       49.39 
Aug   47.60 
Sept   44.43 
Oct   40.47 
Nov   .36.97 
Dec   34.13 

1921 192 
27.69 
26.35 

36.70 27,70 
28.93 32.49 

ZINC 

Zinc  is  quoted   as  spelter,   standard  Western  brands.   New  York  delivery^ 
in  cents  per  pound. 
Date 
Feb.         7      4.83 

8      4.85 
9      4.82% 10, 

11   
13    Sunday 
13   Holiday 

1920 
   9.56 
   9.15 
   8.93 

Apr    8.76 
May        8.07 
June       7.92 

4.85 4.85 

Average  week  ending 
3    5.17 
9    5.10 

16    5.11 
23    5.04 
30    4.93 

6. 

13. 

4.85 
4.84 

Jan. 
Feb. 

Mch. 

1921 
5.86 

5.34 

5.19 5.37 
5.37 496 

Monthly  averages 
192 
5.05 July  . 

Aug.  . 
Sept.  . Oct.     . 
Nov   6.78 
Dec   6  03 

1920 

8.18 
8.31 

7.84 

7  50 

1921 
4.41 4.69 
4,74 
5.09 

5.18 
5,24 

QUICKSILVER 

The  primary  market  for  quicksilver  is  San  Francisco.  California  being 
the  largest  producer.  The  price  is  fixed  in  the  open  market,  according  to 
quantity.     Prices,  in  dollars  per  flask  of  75  pounds. 

Date  I    Jan.       31   50.00 
Jan.       17   50  00    1    Feb,         7   50.00 

24   50.00    1  "        14   50.00 
Monthly  averages 

1920 Jan   89.00 
Feb   81.00 
Mch      87.00 
Apr   100.00 
May         87.00 
June         85,00 

1921 
1922 

1920 
1921 

50,00 
50  00 

July     .  . ,  .  .  .88.00 

47.75 
48.75 Aug.    ..   85.00 

47.50 

45.88 
Sept.   .  . 

.  .  ,  .75.00 47.50 46.00 

Oct.     ,  , 
  71.00 

46.25 
50.00 Nov.     .  ,   56.00 40.40 
49.50 Dec.     .  , 

  52.50 
49.50 

1922 

HOOVER  ON  THE  RAILROAD  PROBLEM 

Herbert  C.  Hoover  in  a  recent  statement  made  to  the  Interstate  Com- 
merce Commission  apropos  of  the  railroad  problem  said  in  part: 

"One  thing'  is  absolute.  Our  transportation  facilities  are  below  the  needs 
of  our  country  and  unless  we  have  a  quick  resumption  of  constnaction  the 
whole  community — agricultural,  commercial,  and  industrial — will  be  g'a^p- ing:  from  a  strangulation  caused  by  insufficient  transportation  the  moment 
that  our  business  actt\'ities  resume.  Few  people  seem  to  realize  the 
amount  of  expansion  in  our  transportation  machine  necessary  to  keep  pace 
with  the  growth  of  the  country.  And  an  equal  few  seem,  to  have  any 
notion  of  the  price  we  pay  for  not  having-  it. 

"If  we  examine  the  fundamental  reason  for  failure  to  resume  equip- 
ment, we  will  find  them  in  the  loss  of  confidence  in  railways  as  an  invest- 
ment and  the  competition  of  tax-free  securities.  We  have  passed  the 

period  of  credit  strain  in  this  depression.  Surplus  capital  is  pouring-  by 
hundreds  of  millions  monthly  into  tax-free  securities  and  foreigm  loans, 
and  yet  our  railways  are  unable  to  finance  the  most  moderate  of  construc- 

tion progrrams. 
"Far  from  it  being:  impossible  for  our  railways  ag-ain  to  return  to  a 

profitable  footing-,  I  believe  it  is  possible  to  demonstrate  that  on  an  average 
they  will  become  very  profitable.  If  we  assume  that  the  reduction  of 
prices  and  wag-e-levels  will  settle  at  a  plane  no  lower  than  50%  over  pre- 

war, and  if  we  assume  that  the  present  rates  are  to  remain,  and  if  we 
assume  restoi-ed  traffic,  then  the  earnings  of  our  railways  would  exceed  15% 
on  the  whole  of  the  commission's  tentative  valuation.  Surely  there  is  room 
here  for  safety  to  investment,  as  well  as  reUef  to  the  shipper. 

"In  these  circumstances  it  seems  to  me  vital  that  the  railways,  as  our 
greatest  industry,  should  propose  a  courageous  program  of  broad-Wsioned 
betterments,  and,  if  necessary,  the  Government  should  consider  giving  the 
use  of  its  superior  credit.  It  would  not  cost  the  taxpayer  a  cent  to  give  the 
Government  gniarantee  to  equipment  trusts  upon  the  prinniry  responsibilit.v 
of  the  railways,  the  proceeds  devoted  entirely  to  improvement  and  equip- ment. 

"If  I  were  to  discuss  the  rates  charged  today  I  should  say  at  once  that 
a  decrease  in  passenger-rates  is  not  nearly  so  vital  to  the  oommunitv  a? 
freight-rates,  for  paasenger-rates  do  not  enter  into  the  'spread'  in  propor- 

tion to  the  relative  volume  of  earnings.  If  I  were  examining  the  freight- 
rates  I  should  at  once  say  that  coal,  metals,  wood,  and  agricultural  and 
other  producers'  goods  should  be  reduced  to  the  bottom  before  L,  C.  L.  and class  rates  are  touched. 

"I  would  be  wTlling  to  go  even  farther  and  say  that  I  am  convinced  that 
even  if  the  commission  cannot  .at  the  present  moment  justifiably  reduce 
railway  incomes  a  single  dollar,  it  is  warranted  in  investigating  the  possi- 

bility of  some  relief  to  the  more  distressed  commodities  by  a  revision  of 
some  rates  upward.  With  the  gradual  return  of  the  traffic  to  normal,  \vith 
decrea-sed  operating  costs,  relief  in  rates  will  he  available,  and  it  would  be 
an  economic  crime  to  apply  such  relief  by  horizontal  reductions  to  all 
rates,  thus  giving  relief  to  higher  priced  goods  and  travel,  when  the  vital 
mainspring  of  our  economic  life,  our  agricultural  and  fuel  and  metals  are 

choked." MONEY   AND   EXCHANGE 

Foreign  quotations  on  February  14   are  as  follows: 
Sterhng.  dollars:  Cable        4-36 V^ 

Demand        i'H^- Franc,  cents:  Cable        ^^^ 

Demand        8.67  ̂  
Lira,  cents:  Demand        ^17*' 
Mark,   cent:       "^^^ 



>42 MINING  AND  SCIENTIFIC  PRESS P'ebnuuy  18,  1922 

Eastern  Metal  Market 
New  York,  February  8. 

All  the  niarkelM  are  moderately  to  exceedingly  quiet  with 

tbe  price  tendency  easy  In  some  and  steady  in  others. 

Demand  for  copper  continues  very  light  and  prices  have 
mgaln  (alien. 

The  tin  market  has  been  spasmodically  active  with  prices 
firm. 

There  Is  a  steady  demand  for  lead  at  unchanged  and  firm 
prices. 

No  improvement  In  demand  for  zinc  is  reported,  but  prices 
are  unchanged. 

IHO.N   AND  STEEIj 

A  broadening  demand,  though  without  appreciably  in- 
creasing tonnage,  and  still  largely  for  replenishment,  has 

marke<l  the  week.  With  it  has  come  a  crystallization  of 
prices  on  heavy-tonnage  products.  Consumers  may  now  buy 
bars,  plates,  and  shapes  in  smaller  lots  at  1.40c.,  Pittsburgh, 
than  they  could  a  week  ago.  Higher  prices  obtain  on  orders 
In  which  delivery  is  a  prime  factor. 

Railroad  buying  has  been  prominent  and  a  large  amount 
of  passenger  equipment  is  under  negotiation. 

January  production  of  pig-iron  was  practically  at  a  stand- 
Btill  as  compared  with  December.  The  total  was  1,638,697 

tons,  or  .">2.861  tons  per  day.  as  compared  with  1,649,086 
tons,  or  ;'>.■!. 196  tons  per  day  in  December. 

Eight  furnaces  blew  in  last  month  and  seven  blew  out. 
The  number  active  on  February  1  was  126  with  an  esti- 

mated capacity  of  53.30.")  tons  per  day  against  12.5  on  Janu- 
ary 1  with  a  dally  capacity  of  53,735  tons. 

COPPER 

There  is  little  life  to  the  market.  As  is  often  the  case  in 

this  market,  a  period  of  inactivity  of  some  length  follows  a 
buying  movement  and  this  is  true  of  this  period.  Consumers 
bought  freely  in  the  last  quarter  of  last  year  and  they  are 

also  of  the  opinion  that  the  starting  up  of  the  mines  will  re- 
lieve any  possible  shortage  that  has  been  predicted,  espe- 
cially In  view  of  the  quiet  month  just  past.  While  some  large 

producers  are  still  out  of  the  market,  others  are  softening  a 
little  80  that  the  quotation  is  13.75c.,  delivered,  against 
13.87JC.  and  14c.  a  week  ago.  Small  producers  and  large 
dealers  are  freely  quoting  13.50c.,  delivered,  or  13.25c., 
New  York,  or  refinery  and  are  taking  orders  on  what  light 
demand  prevails.  Here  and  there  a  dealer  or  speculator 
sells  an  odd  lot  or  two  at  13.37*  to  13.25c.,  delivered.  The 
general  quotation  for  electrolytic,  however,  is  13.50c.,  de- 

livered, or  13.25c.,  New  York  or  refinery.  Lake  copper  is 
quiet  and  lower  at  13.50c.,  delivered. 

TIN 

The  market  for  Straits  tin  Is  spasmodically  active.  On 
January  31  and  February  1  and  2  there  was  very  little  busi- 

ness, but  on  February  3  and  4  the  market  was  active.  Pre- 
vious to  this  there  were  sellers  at  prices  which  were  higher 

than  those  which  buyers  were  willing  to  pay,  which  cau.sed 
stagnation.  On  the  two  days  mentioned,  dealers  became 
buyers  and  on  February  3  about  200  tons  was  sold  at  30.75 
to  30.S7JC  .  all  future  delivery.  On  February  4.  as  a  result 
of  liberal  Inquiries  from  a  large  independent  steel-maker, 
sales  were  made  of  forward  metal  at  31  to  31.12*c.  Yester- 

day and  .Monday  were  very  quiet  with  the  quotation  for  spot 
Straits  at  32c.,  yesterday,  the  same  as  a  week  ago.  London 
prices  yesterday  were  down  £3  to  £4  per  ton  from  a  week 
ago.  with  spot  standard  quoted  at  £155  15s.,  future  standard 
at  £157  15s.,  and  spot  Straits  at  £158  Ss.  Deliveries  into 
consumption  In  January  were  4275  tons  with  1331  tons  re- 

ported  In   stock   and   landing   on   January    31.      Imports   in 

January  were  3910  tons  against  1245  tons  in  January  1921. 
Arrivals  thus  far  this  month  have  been  670  tons  with  8985 
tons  reported  alloat. 

LEAD 

The  market  continues  to  follow  a  steady  course,  char- 
acterized by  regular  demand  at  unchanged  prices.  It  is  by 

far  the  strongest  and  most  uniform  of  any  of  the  markets. 
The  leading  interest  continues  to  quote  4.70c..  New  York 
and  St.  Louis,  while  independents  have  a  stiff  minimum  quo- 

tation of  4.40c..  St.  Louis,  and  4.70  to  4.75c..  New  York  and 
Eastern  points. 

ZIXC 

The  market  continues  stagnant  so  far  as  demand  is  con- 
cerned. The  only  encouraging  feature  is  that  it  has  not 

declined  in  the  last  week  as  compared  to  declines  almost 
daily  for  several  weeks  previous  to  this.  In  that  sense  the 
market  is  firm  to  steadier.  Sales  are  confined  to  small  lots 
tor  early  consumption.  Prime  Western  for  early  delivery  is 
quoted  at  4.o0c.,  St.  Louis,  or  4.85c.,  New  York. 

AXTIMO.NY 

In  a  quiet  market  wholesale  lots  continue  to  be  quoted  at 
4.40c.  per  pound.  New  York,  duty  paid,  for  early  delivery. 
Jobbing  lots  are  about  Ic.  per  pound  higher. 

ALUMINUM 

This  market  presents  no  new  features.  The  leading  in- 
terest continues  to  quote  virgin  metal,  98  to  99%  pure  at 

19  to  19.10c.  per  pound,  t.ob.  plant,  depending  on  the 
quality  in  wholesale  lots  from  15  tons  up,  while  importers 
of  foreign-made  metal  of  the  same  analysis  quote  17  to  18c. , 
New  York,  duty  paid. 

ORES 

Tunssten:  Demand  is  inconsequential  and  the  market  is, 

if  anything,  easier.  Nominal  quotations  are  down  to  a  mini- 
mum of  $1.85  to  ?2  per  unit  in  regular  Chinese  concentrates, 

ranging  higher  as  the  grade  of  ore  improves. 
MolylKJenuni :  Inquiry  on  a  small  scale  is  reported,  but 

prices  are  unchanged  at  45  to  50c.  per  pound  of  MoS^  In 
regular  concentrates. 

Manganese:  There  has  been  no  business  reported  and 
quotations  are  nominal  at  22  to  25c.  per  unit,  seaboard. 
An  investigation  reveals  that  prospects  of  seeing  Russian 
ore  are  not  bright,  owing  to  the  demoralized  condition  of 
railroads  and  ports. 

('hroni«>:  The  market  is  without  feature  and  quotations 
are  unchanged  at  $20  up  per  unit,  c.i.f.  Atlantic  ports. 

FEKRO-ALI>OYS 

FeiTO-manganese:  Because  of  the  advance  in  the  pound 
sterling  in  recent  weeks  British  producers  of  ferro-man- 
ganese  have  increased  their  price  for  British  alloy  from 
$58.35.  seaboard,  to  $62.50.  Whether  this  will  be  followed 
by  the  Carnegie  Steel  and  other  American  producers  is  not 
known.  Sales  are  confined  to  small  and  carload  lots.  There 

are  one  or  two  inquiries  running  up  to  500  tons.  Produc- 
tion in  January  was  5644  tons. 

SpipK<>lei.'ien :  There  have  been  sales  of  about  300  tons  as 
well  as  some  carload  lots.  Inquiries  include  about  500  tons. 
Prices  are  unchanged  at  $26,  furnace,  for  the  20%  grade. 
Production  in  January  was  1230  tons,  the  first  substantial 
output  since  last  July. 

During  19  21.  in  a  period  when  many  steel  concerns  op- 
erated at  a  loss,  the  Bethlehem  Steel  Corporation  was  able 

to  show  a  balance  for  its  junior  stock  of  $7.66  per  share 
as  compared  with  dividend  reciuirements  of  $5  per  share. 
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Book  Reviews 

Manual  of  Detemiiiiative  Mineralogj-.  By  J.  Volney 
Lewis.  v+  29S  pp.,  ill.  John  Wiley  &  Sons,  New  York. 

For  sale  by  'Mining  and  Scientific  Press'.     Price,  |3. 
This  edition,  the  third,  of  what  is  recognized  as  a  stand- 

ard text-book,  is  virtually  a  new  treatise,  being  double  the 
size  of  former  editions.  New  physical  tables  for  the  identi- 

fication of  290  minerals,  without  resort  to  the  blow-pipe  or 
chemical  tests,  are  given,  together  with  a  condensed  sum- 

mary of  physical  mineralogy.  Instructions  for  the  use  of 
the  blow-pipe,  blow-pipe  tables  for  the  determination  of  355 
minerals,  a  classification,  according  to  lustre,  crystallization, 
and  hardness,  are  included.  The  glossary  has  been  re- 

written and  enlarged.  It  is  intended  that  the  use  of  the 
tables  shall  not  only  furnish  a  name  by  which  a  mineral  may 
be  called,  but  shall  also  lead  the  student  to  acquire  a  first- 

hand knowledge  of  what  the  mineral  is,  chemically  and 
physically.  The  instructions  and  precautions  that  accompany 

the  physical-classification  and  the  blow-pipe  tables  have  been 
written  in  order  to  aid  the  student  in  the  development 
of  habits  of  neatness,  orderliness,  and  accuracy,  and  at  the 
same  time  to  inculcate  a  respect  for  mineral  specimens, 
which  are  easily  damaged  or  destroyed.  The  contents  of 
the  book  are  as  follows:  Properties  of  minerals.  Physical 

tables.  Determination  by  blow-pipe  tests.  Blow-pipe 
tables.  Minerals  classified  according  to  crystallization. 
Glossary.     Abbreviations. 

Testing  Electrical  Ma<-hinery.  By  J.  H.  Morecroft  and 
F.  W.  Hehre.  D.  Van  Nostrand  Co.,  New  York.  220  pp., 

ill.     For  sale  by  'Mining  and  Scientific  Press".     Price.  $3. 
Contrary  to  the  general  impression  in  some  quarters,  en- 

gineering students  at  several  American  universities,  includ- 
ing Columbia,  are  required  to  take  courses  in  the  electrical 

laboratories,  testing  both  direct-  and  alternating-current 
machinery.  This  book  has  been  compiled  from  notes  made 
by  the  authors,  who  are  on  the  professional  staff  at  Colum- 

bia, to  provide  students  in  mechanical,  metallurgical,  chem- 
ical, and  civil  engineering  with  sufficient  theory  for  a  proper 

comprehension  of  the  subject.  Brief  analyses  of  the  char- 
acteristics of  the  machine  are  given  before  attention  is  paid 

to  testing.  Verbosity  has  been  avoided,  the  idea  being  to 
present  the  subject-matter  in  such  a  manner  that  the  student 
who  is  not  well  versed  in  the  theory  of  electricity  can  get 
the  maximum  of  information  in  the  limited  time  allotted  to 
the  subject.  The  first  edition  of  this  book  was  published  in 
1911;  the  present  edition,  the  fourth,  contains  much  added 
matter.  Since  the  third  edition  was  published  in  1915  the 
engineering  courses  at  Columbia  University  have  been  put 
on  a  graduate  basis;  the  amount  of  electrical  work  in  the 
courses  for  non-electrical  students  has  been  increased  con- 

siderably. Details  have  been  added  in  connection  with  ex- 
periments on  batteries,  illumination,  measurement  of  elec- 

trical energy,  and  other  problems  on  which  the  average 
engineer  frequently  has  to  pass  judgment;  he  should  there- 

fore have  a  passing  knowledge  of  such  features  of  electrical 
engineering. 

Design  of  Ste«>l  Mill  Buildings.  By  M.  S.  Ketchum.  656 

pp.,  ill.  McGraw-Hill  Book  Co..  New  York.  For  sale  by 

'Mining  and  Scientific  Press'.     Price,  $6. 
The  original  edition  of  this  treatise  was  published  to  pro- 

vide a  short  course  in  the  calculation  of  stresses  in  framed 
structures,  and  to  give  a  brief  discussion  on  the  construction 
of  mill-buildings.  The  present  edition,  the  fourth,  indi- 

cates that  much  has  been  re-written  and  that  important  ad- 
ditions have  been  made.  A  concise  explanation  is  given  of 

the  method   of  calculation  of  the  stresses  in   statically  in- 

determinative  trusses  and  frames,  and  several  problems  have 
been  added  in  connection  with  framed  structures,  crane  gird- 

ers, roof  trusses,  and  steel-frame  buildings.  As  stated  in  the 
preface,  the  book  is  now  divided  into  three  parts.  Part  I 
covers  the  calculation  of  the  stresses  in  simple  beams, 

trusses,  portals,  the  transverse  bent,  and  the  three-hinged 
arch.  Part  II  covers  the  calculation  of  the  deflections  of 

structures,  the  calculation  of  the  stresses  in  statically  in- 
determinate girders,  trusses  and  frames,  and  secondary 

stresses  in  trusses.  Part  III  covers  the  design  and  con- 
struction of  steel-frame  buildings  for  mines,  mills,  smelters, 

and  other  industrial  plants.  The  detailed  design  of  a  crane- 
girder,  a  roof-truss,  and  a  steel  building  are  given.  The 
design  and  construction  of  floors,  roof-coverings,  founda- 

tions, corrugated-steel,  windows,  doors,  wall-covering,  and 
other  details  of  steel-frame  buildings  are  discussed  fully. 
A  complete  specification  for  a  steel-frame  mill-building  is 
given  in  the  appendix.  The  book  is  a  companion  volume  to 

the  author's  'Structural  Engineers'  Handbook',  both  of 
which  are  recognized  as  authoritative. 

Winning  the  Public.  By  S.  M.  Kennedy.  McGraw-Hill 

Book  Co.,  New  York.  148  pp.,  ill.  For  sale  by  'Mining  and 
Scientific  Press'.     Price,  $2.50. 

The  value  of  this  book  is  shown  by  the  fact  that  this  is  a 
second  edition.  The  major  portion  of  the  chapters  presented 

appeared  in  the  'Journal  of  Electricity'  or  in  the  'Electrical 
World'  during  1920;  they  created  a  deep  impression.  The 
author  is  the  vice-president  of  the  Southern  California 
Edison  Co.,  one  of  the  largest  public  utility  companies  in  the 

world.  Mr.  Robert  Sibley,  the  editor  of  the  'Journal  of 
Electricity',  in  the  introduction,  says  that  Mr.  Kennedy  pos- 

sesses, to  a  degree  perhaps  unequaled  by  no  other  individual, 
an  ability  to  sense  the  need  for  service,  to  visualize  this 

need,  and  to  put  it  into  words  so  that  the  executive,  the  em- 
ployee, and  the  man  in  the  street  may  gather  a  clearer  and 

more  inspiring  vision  of  the  great  need  for  service  in  present- 
day  activities.  The  book  contains  no  theories  that  have  not 
been  put  into  practice  successfully,  and  no  suggestions  are 
made  that  have  not  been  tried.  Two  additional  chapters 

have  been  added,  the  contents  now  being  as  follows:  Intro- 
duction. I.  Transforming  public  opinion;  greater  service. 

II.  The  point  of  view;  how  the  public  judges;  impressing  the 
customer;  how  not  to  do  it;  the  psychology  of  environment; 
the  hospitable  office.  III.  The  value  of  courtesy;  intangible 

assets;  under  a  microscope;  the  corner-stone  of  success;  the 
daily  round;  handling  complaints;  aggressive  courtesy;  a 

good  investment.  IV.  The  man  in  the  street;  the  impres- 
sionist; the  student;  the  human  being;  the  customer;  the 

investor.  V.  Room  at  the  top;  persistence;  cheerfulness; 
soundness;  loyalty.  VI.  Congenial  contacts;  letter  writing; 
the  telephone;  personal  contact.  VII.  That  the  people  may 

know;  financial  news;  power  development;  important  ex- 
tensions; power  uses;  personal  items;  welfare  work;  State 

regulations;  distribution  of  news.  VIII.  The  display  room; 

appointments  and  methods;  supplementary  features;  educa- 
tional factors.  IX.  The  spirit  of  progress;  land  transporta- 

tion; electricity  on  the  sea;  invading  the  air;  development 
of  telegraphy;  more  light.  X.  The  district  manager;  the 
organizer;  custodian  and  guardian;  administrator  of  funds; 
business  builder;  collector  of  revenues.  XI.  Potential  pub- 

licity; classifying  the  public;  the  supremacy  of  the  news- 
paper; central  stations  and  co-operative  publicity;  accumu- 

lative advertising;  being  frank  with  the  public;  advertising 

copy;  possibilities  of  the  motion-picture.  XII.  The  com- 
mercial instinct;  visualizing  business;  diversity  of  load; 

recognizing  friends.  XIII.  The  art  of  conciliation;  distrust; 
incentives  to  courtesy;  selecting  representatives.  XIV. 

Service.  XV.  Cumulative  co-operation.  XVI.  Over-com- 
placency.    XVII.   Thankfulness. 
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KK.MIXGTOX   rORTABLE  TYPEWRITER  SHOUliD  BE 

I'OI'UI^AB  mTH  ENGINEERS 

The  ReminKton  Typewriter  Co.  is  putting  out  a  new  ma- 
chine known  as  the  Remington  portable  which  is  attracting 

wide  and  favorable  attention.  It  will  be  particularly  inter- 
esting to  mining  engineers  whose  work  takes  them  to  out- 

of-the-way  places  where  the  heavier,  larger  machines  can- 
not be  carried. 

One  of  the  first  things  that  will  be  observed  about  this 
latest  Remington  product  is  that  it  has  the  standard  key- 

board exactly  like  the  big  typewriters.  This  will  be  recog- 
nized as  a  big  advantage  by  everyone  having  any  familiarity 

with  writing  machines.  From  the  standard  machine  to  the 
Remington  portable,  or  vice  versa,  is  an  easy  transition.     In 

KciiiinKlon  Portable  Typewriter 

e.ther  case  the  user  has  nothing  new  to  learn  and  nothing 
to  unlearn. 

The  new  Remington  portable  typewriter  also  has  an  auto- 

matic ribbon  reverse — the  ribbon,  from  the  time  it  is  put 
on  the  machine  until  It  Is  worn  out,  requiring  no  attention 
from  the  operator.  This  also  is  said  to  be  a  new  feature 
among  portable  typewriters.  Among  the  other  standard 
features  on  the  new  Remington  portable  is  the  back-spacer 
key.  variable-line  spacer,  type-guide,  line-lock,  line-indi- 

cator, and  adjustable  marginal-stops — in  fact  the  Reming- 
ton portable  contains  practically  every  feature  common  to 

the  larger  machines. 

When  not  in  use  a  swift  motion  locks  the  carriage.  This 
feature  makes  the  machine,  when  carried  in  the  case,  as 
rigid  as  the  case  itself.  The  machine  Is  permanently  at- 

tached to  the  baseboard  of  the  case  which  eliminates  all 
tendency  to  'creep'  when  operated.  This  baseboard  makes 
Its  nse  easy  and  convenient  under  all  conditions — even  on 
your  lap. 

In  view  of  Its  many  standard  devices  it  is  surprising  to 
hear  that  this  machine  actually  fits  In  a  case  only  four 
Inches  high — in   fact   this  case  In   cubic-Inch  dimensions  is 

said  to  be  the  smallest  case  used  for  any  portable  type- 
writer. The  machine  is  very  compactly  and  solidly  built 

and  in  strength  and  dependability  it  is  in  every  way  worthy 
of  the  famous  name  it  bears. 

The  weight  of  the  machine  complete  with  carrying-case 
is  only  Hi  pounds. 

An  illustrated  folder  describing  the  Remington  portable 
will  be  sent  on  request  to  the  Remington  Typewriter  Co., 
374  Broadway.  New  York. 

THE  DIR ABILITY   OF   WOOD-STAYE  Pn»E 

The  following  discussion  of  the  merits  of  wood-stave 
pipe  is  found  in  a  recently  issued  pamphlet  published  by  the 
Pacific  Tank  &  Pipe  Co.  Evidences  of  the  great  durability 
of  lumber  well  saturated  with  water  are  so  numerous,  and 
come  from  such  reliable  sources  as  to  establish  the  fact  be- 

yond the  necessity  of  any  further  discussion.  Many  samples 

of  bored-log  water-pipe  have  been  recovered  in  a  high  state 
of  preservatioii  after  lying  in  the  ground  more  than  a 
century.  Engineers  and  architects  have  not  hesitated  to 
(Tect  great  structures  on  piling  foundations,  and  the  proof 

is  cumulative  that  wood  buried  below  the  w-ater-table,  so  as 
to  ensure  thorough  sat\iration.  is  practically  indestructible. 

In  a  pipe-line,  it  is  evident  that  the  wood  may  readily  be 
kept  in  a  state  of  constant  saturation,  not  only  by  capillary 
attraction,  but  by  the  pressure  of  the  water  itself. 

In  the  building  of  Pacific  wood-stave  pipe,  great  care  is 
taken  in  the  selection,  seasoning,  manufacture,  and  inspec- 

tion of  the  staves  of  which  the  pipe  is  built,  and  it  is  reason- 
able to  assume,  and  experience  and  installations  have  proved 

that  the  life  of  these  staves,  when  used  for  conveying  water, 
will  be  in  excess  of  the  metal  with  which  the  pipe  is  banded. 

The  life  of  Pacific  wood-stave  pipe  is  therefore  dependent  on 
the  banding  which  supplies  the  necessary  strength  to  hold 
the  staves  together.  In  banding,  all  conditions  that  might 
affect  the  life  of  these  bands  are  taken  into  consideration. 
The  material  of  which  the  bands  are  composed  is  of  the  very 

best  kind  that  can  be  obtained,  and  is  selected  with  a  view- 
to  long  life.  The  pipe  is  banded  so  as  to  give  the  greatest 
cross-section  with  the  least  surface  exposed,  at  the  lowest 
possible  cost,  care  being  taken  to  ensure  ample  strength. 
The  steel  banding  is  of  a  special  composition,  the  result  of 
many  years  of  study  and  experiment,  first  cost  not  being  the 

deciding  factor  in  its  selection.  It  is  over-size  in  cross- 
section  and  is  protected  by  various  means,  such  as  the  high- 

est grades  of  galvanized  and  asphalt  coatings  of  tested  pre- 
servative qualities. 

A  comparison  of  Pacific  wood-stave  pipe  with  iron  or  steel 
pipe  brings  out  the  fact  that  in  iron  or  steel  pipe  the  metal 
has  a  dual  function  to  make  the  pipe  tight  and  to  resist 

internal  pressure.  Both  of  these  classes  of  pipe  fail  by  pit- 
ting, and  although  they  may  be  amply  strong  to  resist  far 

more  pressure  than  they  are  designed  to  withstand,  at  the 
same  time  they  may  be  rendered  useless,  owing  to  the  fact 
that  corrosion  on  both  the  inside  and  outside  has  pitted  the 

metal,  causing  the  pipe  to  cease  being  water-tight. 
On  the  other  hand,  it  is  a  well-known  fact  that  the  ele- 

ments which  act  as  corrosive  agents,  tending  to  break  down 

i 
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the  material  of  which  metal  pipe  is  constructed,  have  no 

appreciable  effect  on  wood-stave  pipe.  The  water  flowing  on 
the  inside  of  wood-stave  pipe  preserves  the  wood  and  does 
not  come  in  contact  with  the  banding,  and,  therefore,  tends 
to  prolong  the  life  of  the  pipe,  instead  of  shortening  it;  and 
this  is  true,  even  though  the  water  may  contain  a  certain 
amount  of  acids  or  minerals. 

Fifteen  years  ago  we  installed  a  distributing  system  for 
the  city  of  Eureka,  California.  Recently  the  engineers  for 
the  State  Railway  Commission  based  their  valuation  on  a 
period  of  3  5  years  usefulness  for  the  wood  pipe,  though  the 
city  contended  that  5  0  years  would  be  more  nearly  true. 
The  United  States  government  bases  its  calculation  of  inter- 

est and  depreciation  on  a  life  'in  excess  of  25  years'.  Data 
on  Pacific  machine-banded  wood  pipe  are  available  since 
1895,  and  the  condition  of  many  installations  made  since 
that  time  leads  to  the  conclusion  that  the  estimates  cited 
are  both  conservative. 

PENSACOLA  TAR  PRODUCTS  CO.  ACQUIRES  RIGHTS 
IN  THE  WERNICKE  SECTIONAL  RETORT  FOR 

AVOOD-DISTILLATION 

The  Wernicke  sectional  retort  for  the  distillation  of  the 

products  of  pitch  pine  and  other  kinds  of  wood  is  a  com- 
paratively recent  development.  The  Pensacola  Tar  Products 

Co.,  of  Gull  Point,  Florida,  has  secured  exclusive  rights  for 
the  device  in  the  United  States.  The  retort  is  suitable  for 
the  production  of  the  crude  product  by  small  operators. 

In  designing  the  Wernicke  sectional  retort,  the  prime 
factors  held  in  mind  were  adaptability,  safety,  economy,  and 
dependability.  One  of  its  novel  features  is  the  principle 
that  ensures  an  even  distribution  of  the  heat  over  the  entire 
surface  of  the  retort,  whereby  the  obtainable  products  are 
greatly  improved  In  quality  and  increased  in  quantity. 

The  retort  Is  portable,  easily  put  together,  safe,  and  sim- 
ple of  operation  and  may  be  taken  down,  moved,  or  re- 

assembled. There  are  no  difllcult  operations  requiring 

special  tools.  All  can  be  done  by  unskilled  labor  with  ham- 
mer and  wrench.  The  construction  and  plan  of  operation 

overcomes  all  danger  from  explosions,  which  have  proved  so 
costly  and  disastrous  where  defective  construction  and  faulty 
methods  were  permitted. 

The  'pyro'  acids  resulting  from  wood-distillation  attack 
ordinary  steel  and  iron.  Their  action  on  seams  and  rivets 
is  particularly  destructive,  causing  leaks  which  necessitate 
frequent  and  costly  repairs.  The  Wernicke  retort  does 
away  with  objectionable  riveted  seams  and  joints.  The 
cylinder  ia  made  of  special  acid-resisting  metal  with  4-in. 
turned  flanges  at  both  ends  to  which  the  retort-heads  are 
bolted  and  made  safe  from  leaks  or  acid  action  by  inter- 

vening copper-gaskets.  The  retort  heads  and  door  are  built 
up  in  three  layers,  two  of  metal  with  asbestos  between  them 
to  prevent  condensation  and  loss  of  heat.  This  is  a  matter 
of  vital  importance  in  the  operation  of  retorts. 

The  entire  surface  of  the  Wernicke  retort  is  heavily  in- 
sulated, like  a  fireless  cooker,  so  it  will  retain  the  heat.  The 

result  is  economy  of  fuel,  uniform  temperature,  better 

product,  and  higher  yield.  The  four-inch  covering  for  the 
retort  cylinder  is  cast  in  sections  to  fit  their  places  and  is 
made  from  a  composition  of  calcined  celite  and  cement. 
The  laminated  door  is  made  of  special  sheet  metal  and 
asbestos,  is  very  light,  and  provides  a  positive  seal  against 
gas-leaks  which  are  so  annoying  and  dangerous,  where  cast- 
iron  heads  and  doors  are  used  as  with  the  ordinary  retorts. 
The  retort  is  supported  on  steel  posts  by  flanges  firmly  fixed 
to  the  cylinder,  the  furnace  is  suspended  from  the  same 
posts  and  its  outer  walls  are  of  carbon  steel.  The  furnace 

front  and  firing  door  are  cast  iron.  All  parts  are  detach- 
able. The  furnace  is  arched  and  lined  with  the  same  com- 

position as  used  to  cover  the  cylinder. 
Of  equal  importance  to  a  properly  constructed  retort  and 

uniform  heat  distribution  to  ensure  a  good  yield  of  high- 
quality  products  is  the  matter  of  saving  them.  This  can 
only  be  done  by  adequate  condensation,  otherwise  the  lighter 

and  more  valuable  products  escape  and  are  lost.  Good  con- 
densation is  a  matter  of  adequate  cooling-surface  and  ample 

cooling-water.  The  condenser  that  the  company  recom- 
mends contains  545  linear  feet  of  11 -in.  copper  tubes  which 

are  immersed  in  flowing  water  while  in  operation  and  pro- 
vide adequate  condensation  for  the  capacity  of  this  retort, 

while  kept  clean  and  supplied  with  plenty  of  cold  water. 

A  PRESSED-STEEl,  SHAFT-HANGER 

The  Dodge  Sales  &  Engineering  Co.  of  Mishawaka.  In- 
diana, announces  that  it  has  perfected,  after  two  years  ex- 

perimentation in  construction  and  design,  a  pressed-steel 
hanger  for  general  uses.  The  Dodge  pressed-steel  hanger 
represents  the  most  advanced  development  in  general-pur- 

pose hanger  construction  under  conditions  which  permit  its 

An  Improved  Pressed-Stcel  Shaft-Hanger 

use,  and  where  extreme  vibration  is  not  a  factor.  In  offering 

to  power  users  the  pressed-steel  hanger,  the  Dodge  organiza- 
tion does  not  unreservedly  endorse  steel  hangers  regardless 

of  their  construction  for  every  purpose,  but  they  simply 

recognize  a  demand  for  a  line-shaft  hanger  of  lightness  and 
strength  to  serve  under  conditions  not  severe  or  unusual 
and  where  first  cost  is  of  guiding  importance.  The  Dodge 
pressed-steel  hanger  is  now  available  through  Dodge, 
Oneida,  and  Keystone  dealers  for  immediate  delivery. 

OUTSPINNING  THE  SPIDER 

Wire  rope  is  one  of  those  products  which  is  taken  for 
granted.  There  are  few  persons  who  are  not  familiar  with 
the  romance  of  steel  and  other  large  industries  of  the  coun- 

try, but  up  to  the  present  the  story  of  wire  making  in 
America  has  never  been  told.  It  is  this  void  which  is  filled 

by  'Outspinning  the  Spider'.  The  book  is  written  in  a  popu- 
lar vein,  understandable  to  the  layman,  and  in  no  meaning 

of  the  term  is  it  technical.  The  author  Is  J.  K.  Mumford. 

For  the  most  part  it  relates  the  growth  of  wire-making  as 

reflected  in  the  growth  of  the  John  A.  Roebling  Son's  Co. 
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•  The  founder  of  this  company.  John  A.  Roebling.  back  in 

18S7  an  a  younK  enKlneer  wrestled  with  the  tedious  problem 

of  haulInK  Pennsylvania  canal  boats  up  the  Portage  railroad 

which  Bertrand.  one  of  Napoleon's  generals,  had  built  to 
overcome  the  Pennsylvania  ridges.  The  haul  was  made  by 

me«D8  of  huge  and  cumbersome  hemp  ropes.  Roebling  read 

In  one  of  the  papers  that  had  been  sent  to  him  from  Ger- 

many that  some  one  in  Freiberg.  Saxony — where  wire-draw- 

ing had  Its  birth — had  made  a  strong  rope  by  twisting  wires 

together,  and  the  young  engineer  conceived  the  idea  of 
utilizing  this  twisted-wire  rope  on  the  Portage  railroad. 

It  was  In  1S40  that  the  first  Roebling  rope  was  finished. 
John  Roebling  had  a  vision  of  the  part  that  wire  rope  was  to 
play  In  the  Industrial  development  of  the  world  and  from  the 
start  realiied  the  universal  mission  of  twisted  wire.  Wire 
rope,  spreading  its  field  of  utility  wider  and  wider,  carried 
with  case  and  safety  loads  that  "had  broken  the  back  of 

hemp". 
Wire  cableways  for  hauling  material  over  rivers  and 

gorges  soon  ceased  to  be  a  novelty.  Despite  the  opposition 
of  engineers  and  others  Roebling  by  1S44  had  not  only  per- 

fected his  theory  of  wire  bridges,  but  in  spite  of  criticism 

had  built  a  wire  bridge  as  an  aqueduct  for  the  Old  Pennsyl- 
viinia  canal,  the  basins  of  which  were  at  Pittsburgh.  This 
was  followed  by  the  construction  of  a  wire  bridge  over  the 
splashing  and  fuming  waters  of  Niagara,  the  first  of  its  kind 
to  carry  railroad  traffic. 

The  summit  of  achievement  in  the  building  of  bridges  of 

wire  came  with  the  construction  of  the  Brooklyn  bridge,  con- 
sidered the  Eighth  Wonder  of  the  world.  It  was  while  occu- 

pied In  this  work  that  John  Roebling  sustained  a  slight  in- 

jury that  resulted  In  his  death.  'Outspinning  the  Spider' 
relates  In  a  vivid  way  the  various  processes  used,  the  exact- 

ing care  necessary  In  its  manufacture,  and  a  few  of  the 
various  uses  to  which  wire  rope  is  put. 

the  bore.  Hyatt-equipped  idlers  turn  so  easily  that  the  belts 
roll  over  them  without  friction  and  the  idler  faces  are  there- 

fore not  worn  out. 

5.  Lubrication  costs  (labor  and  materials).  Hyatt-equip- 
ped idlers  require  oiling  only  three  or  tour  times  per  year. 

This  means  a  real  saving  in  grease  and  the  labor  to  apply  it. 

THK  IMPOKT.Wf'K  OK  KFFKIKXT  nK.\RI\GS  FOR 
COXVKVOK-BKI.TS 

The  Hyatt  Roller  Bearing  Co.  of  New  York  points  out  five 

advantages  of  equipping  conveyor-belts  with  the  most  effi- 
cient bearings.  These  are  reduction  in  (1)  power  to  oper- 

ate; (2i  Initial  cost  of  belts;  (.■))  belt-replacement  cost;  (4) 
idler  repairs  (labor  and  materials);  (n)  lubrication  costs 
(labor  and  materials). 

1.  Power.  Hyatt  roller  bearings  provide  a  true  rolling 
motion  In  place  of  the  dragging  friction  of  plain  bearings. 
When  applied  In  the  hub  of  idler-pulleys,  therefore,  they  re- 

duce this  friction  at  least  50%,  resulting  in  a  worth-while 
reduction  in  power  as  most  of  the  power  required  by  a  con- 

veyor is  used  to  overcome  the  friction  in  the  idlers.  This 
makes  possible  the  use  of  smaller  driving  motors  and  lighter 
head  and  tail  mechanism  as  well  as  reducing  power  costs. 

2.  Bell  cost  (Initial).  The  necessary  number  of  plies  in 
a  conveyor-belt  is  determined  by  the  tension  under  which 
the  bell  will  be  operated.  This  tension  is  caused  by  friction 
In  the  Idler-pulleys  and,  therefore,  reduction  of  friction  will 
reduce  the  belt-tension  and  reduce  the  number  of  plies. 
When  a  six-ply  belt  can  be  used  Instead  of  an  eight-ply  belt 
a  considerable  saving  In  first  cost  results. 

3.  Bell  cost  (replacement).  Conveyor-belts  wear  out  in 
three  ways,  by  abrasion  caused  by  the  material  they  carry, 
by  sliding  instead  of  rolling  over  Idler-pulleys,  and  by  being 
pulled  apart  because  of  tension  due  to  idler  friction.  Abra- 

sion ran  only  be  reduced  by  properly  designed  loading 
chutes,  but  wear  due  to  Idlers  and  to  pulling  apart  Is  pre- 

vented by  Hyatt-equipped  Idlers  which  always  turn  and 
nerer  stick. 

4.  Idler  repairs  (labor  and  materials).  Ordinary  plain- 
hearing  Idlers  wear  out  in  two  ways:  in  the  bore  or  on  the 
face  Hyatt  roller  bearings  are  durable  and  operate  tor 
years  without  perceptible  wear  and  thus  eliminate  wear  In 

COMMEKCIAIi  PARAGRAPHS 

The  Buryrus  Company,  South  Milwaukee,  Wisconsin,  with 
North-Western  sales  office  at  608  Pittock  Block.  Portland, 
Oregon,  announces  the  appointment  of  A.  R.  Hance  as 
North-Western  sales-manager,  succeeding  L.  T.  Russel  who 
has  resigned  after  ton  years  of  service  with  the  company. 
Mr.  Hance  has  been  connected  with  the  sales  department  of 
the  company  In  the  Central  and  Eastern  territories  for  a 

period  of  six  years  and  comes  to  the  North-West  with  a  thor- 

ough knowledge  of  the  company's  product. 

The  Denver  Fire  Clay  Co.,  of  Denver,  Colorado,  has  just 

issued  a  new  bulletin  entitled  'D.F.C  Oil  Burners'.  The 
first  21  pages  of  this  booklet  are  devoted  to  a  general  dis- 

cussion on  the  burning  of  fuel-oil.  It  deals  with  the  char- 
acteristics of  different  oils  and  with  the  principles  under- 

lying efficient  combustion.  The  important  features  of  the 
D.F.C.  low-pressure  burner  are  discussed  and  other  types 
of  burners  are  described.  The  pamphlet  may  be  had  on 
application  to  the  company.     It  is  well  worth  having. 

'Calite'  is  an  alloy  that  is  cast  in  the  usual  forms  in  which 
steel  and  iron  are  cast,  and  is  tor  use  in  high-temperature 
work.  Calite  castings  are  made  under  patents  of  the  Gen- 

eral Electric  Company  and  are  recommended  for  use  in  tem- 
peratures as  high  as  220i(  F.  Calite  containers  are  used  tor 

carbonizing  or  case-hardening,  annealing,  heat-treating,  and 

for  holding  molten  lead,  various  salts,  and  cyanides.  Cast- 
ings are  also  adaptable  for  furnace-parts,  heat-exchangers, 

recuperators,  etc.  The  characteristics  of  the  metal  follow: 

Melting  point.  2777°F.;  softening  temperature,  2500°F.; 
safe  working  temperature,  2200°F.;  maximum  working  tem- 

perature, 2370'F.;  specific  gravity,  7.03;  weight  per  cubic 
inch.  0.25  lb.;  specific  heat  100°C.  to  15°C.,  0.123;  thermal 
conductivity,  25  7f  of  iron;  and  shrinkage  (molten  to  cold). 
i  in.  per  foot.  Its  physical  properties  are:  Elastic  limit, 
36,800;  reduction  of  area  (cast),  2  to  3  %  ;  elongation,  1%  ; 

Brinell  hardness  (annealed),  286;  scleroscope  hardness  (an- 
nealed), 40;  and  transverse  strain  test.  l-in.  square  bar  on 

12-in.  supports,  4250  pounds. 

Work  has  been  started  at  the  plant  of  the  Westinghouse 
Electric  &  Manufacturing  Co.,  at  East  Pittsburgh,  on  the 
largest  single  order  for  electrical  transformers  ever  placed, 
according  to  announcement  made  by  officials  of  the  company. 
The  order  was  received  by  the  Westinghouse  Electric  Inter- 

national <^>.,  through  its  Japanese  agents,  Takata  &  Co.,  of 
Japan.  The  contract  calls  for  3  4  transformers,  averaging 
9400  kva.  each,  a  total  of  316,400  kva.  The  transformers 

will  be  single-phase.  60-cycle,  oil-insulated,  and  water- 
cooled,  and  will  have  a  high  voltage  of  154,000,  which  Is  the 

highest  voltage  in  commercial  use  at  this  time.  When  in- 
stalled they  will  weigh  50  tons  each.  The  Daido  Electric 

Power  Co.,  of  Japan,  will  install  these  transformers  in  a 
super-power  system  in  the  industrial  district  about  Tokyo. 

This  super-power  zone  is  similar  to  that  now  under  consid- 
eration for  the  area  between  Boston  and  Washington.  One 

of  the  Japanese  stations,  planned  for  Furukawabashi,  will 
contain  IS  transformers  with  a  total  output  of  169,200 
kva.;  another  at  Ohi  will  have  nine  transformers  with  a 
total  output  of  82.800  kva.,  a  third  at  Suhara  will  be 
equipped  with  seven  transformers  with  a  total  output  of 
64,400  kva.  Eleven  months  will  be  needed  to  complete  the 
record-breaking  order  which  calls  tor  an  expenditure  of 
approximately  $2,000,000  for  the  entire  equipment. 
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T^HERE  is  scope  for  ingenuity  in  connection  with  the 
-'•  reclamation  and  the  economical  utilization  of  what 
is  considered  as  waste  material.  The  ladders  used  in 

the  freight-cars  of  one  of  our  largest  railroad  systems 

are  now  being  made  of  discarded  boiler-tubes.  Engi- 
neers in  isolated  places  often  make  use  of  such  material 

because  of  necessity;  but  efficiency  and  economy  are 
equally  good  motives. 

SHAFT-SINKING  does  not  provide  the  only  oppor- 
tunity for  an  endeavor  to  break  records.  The  Chief 

Consolidated  Mining  Company  is  to  be  eongi-atulated  on 
the  prompt  appearance  of  its  report  for  1921.  In  this 

Mr.  "Walter  Fitch,  Sr.,  states  that  conditions  at  the  prop- 
erty continue  to  be  satisfactory.  Progress  has  been  made 

in  securing  additional  mines  on  reasonable  terms.  The 
acquisition  of  the  Grand  Central  mine  on  January  7  will 
doubtless  prove  a  protitable  venture,  although  much  of 

its  earnings  in  the  near  future  will  be  needed  for  ade- 
quate development.  A  note  of  optimism  is  sounded  in 

regard  to  the  probable  reduction  of  charges  for  freight 
and  treatment. 

/~\NE  of  the  privileges  of  a  technical  journal  is  to  afford 
^-^  a  wider  publicity  to  ihe  special  contributions  that 
are  published  occasionally  by  professional  societies  of 

limited  membership.  A  few  months  ago  we  drew  atten- 
tion to  the  part  that  science  has  played  in  furthering 

precision  in  industrial  work,  to  the  distrust  of  vague 
generalities  and  to  the  encouragement  of  accuracy.  In 
regard  to  the  ventilation  of  mines,  it  was  realized  at  a 
comparatively  recent  date  that  quantitative  estimations 
as  well  as  qualitative  tests  were  necessary ;  hence  the  need 

arose  for  an  instrument  to  measure  the  cooling-power  of 
the  atmosphere,  of  wind,  and  of  air-currents.  Dr.  Leonard 
Hill  is  a  physiologi-st  who  has  met  with  much  suiccss  in 
the  practical  application  of  his  ideas  on  personal  hygiene 
and  the  ventilation  of  industrial  plants.  Recently  he 
was  invited  to  prepare  a  paper  on  ventilation  and  human 

efficiency  for  inclusion  in  the  transactions  of  the  Institu- 
tion of  Mining  &  Metallurgy.  We  reproduce  this  on 

another  page.  Although  not  a  member  of  the  Institution 
and  only  indirectly  interested  in  mining,  Dr.  Hill  has 
written  a  paper  that  will  take  its  place  among  the  most 

important  on  the  subject — one  that  should  receive  the 
thoughtful  consideration  of  all  employers  of  labor  under- 

ground. The  scientific  study  of  such  problems  is  per- 
formed best  by  a  specialist.  Science  knows  no  boun- 

daries; its  application  to  industry  will  be  facilitated  by 
the  adoption  of  a  liberal  and  hospitable  attitude  toward 
specialists  in  other  fields  of  endeavor.  We  congratulate 
the  Institution  on  the  publication  of  so  valuable  a  paper. 

C  TATISTICS  given  liy  Mr.  J.  C.  Hannon,  a  member  of 

^  the  British  Parliament,  recently  quoted  in  the  'Valve 
Woi-ld',  give  the  purchasing  value  of  one  ounce  of  gold 
in  terms  of  hours  of  labor  as  follows:  in  the  United 

States,  17.22  hours;  in  Great  Britain.  50.16  hours;  in 

Japan,  95.50  hours;  in  France,  117.31  hours;  and  in 

Germany,  201.66  houre.  The  products  of  American  in- 

dustry, directly  or  indirectly,  come  into  competition  w-ith 
those  of  other  nations.  If  this  competition  is  to  lie  met 

successfully  the  American  workman  must  be  able  to  ac- 
complish as  much  in  17.22  hours  as  a  workman  of  another 

nationality  does  in  a  much  longer  period,  assuming  that 

he  opposes  any  reduction  in  his  hourly  wage-rate.  He 
does  not  wish  to  give  more  hours  for  each  ounce,  there- 

fore he  must  give  more  work  in  each  hour.  This  does  not 
mean  necessarily  that  he  must  work  harder  but  that  he 
must  work  more  effectively.  His  efficiency  depends  partly 

upon  himself,  partly  upon  his  employers,  and  partly 

upon  his  co-workers ;  but  in  some  way  it  nnist  be  made  to 
exceed  that  of  others  if  competition  is  to  Iw  possible. 

Even  when  the  exchange-rates  have  readjusted  them- 
selves, and  tariff-walls  have  given  a  measure  of  protec- 

tion, the  worker  in  the  United  States  will  be  faced  with 

the  necessity  of  accomplishing  much  more  in  each  hour 
than  does  his  competitor  in  a  foreign  country. 

SOME  folks  have  criticized  Secretary  Hoover  on  the 
ground  that  he  was  too  much  of  an  internationalist ; 

the.y  should  ponder  the  following  statement  made  by  him 

in  a  recent  discussion  of  the  railroad  problem  :  "We  talk 
glibly  of  giving  billions  of  credits  to  foreign  countries  to 

increase  our  farm  exports.  I  wish  to  say.  with  all  re- 
sponsibility for  the  statement,  that  $1,000,000,000  spent 

upon  American  railways  will  give  more  employment  to 

our  people  than  twice  that  s>im  expended  outside  the 

frontiers  of  the  United  States".  That  is  sound  American 
doctrine  and  eminently  sensible.  There  may  be  difference 

of  opinion  as  to  who  is  responsible  for  the  plight  of  the 
railroads,  but  tliere  is  no  question  as  to  the  sore  need  for 
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iuiiiitu.iiiil  track  anil  additiouul  e(|iiipment.  If  construc- 
tion were  resumid  on  a  scale  commensurate  with  the 

needs,  mines  and  factories  and  farms  would  immediately 

f(vl  the  effect.  Prosperity  comes  or  goes  with  adequate 

enipliiyraent.  Secretary  Hoover  suggest.s  that  the  Fed- 

eral government  should  guarantee,  under  suitable  safe- 

guards, honds  that  would  sen-e  to  raise  the  necessary 
nioncy  to  finance  improvements,  at  an  iuterest-rate  that 
the  inferior  credit  of  the  railroad  companies  themselves 
does  not  warrant.  This  would  not  cost  the  Government 

one  cent,  hut  it  would  permit  the  perfoi'mauce  of  much- 
needeil  work. 

What  Ails  Pioche? 

Pioehe  is  ailing.  As  to  that  there  is  no  question ;  nor 

is  there  room  for  doubt  that  besides  the  general  indus- 

trial depression  a  more  deep-seated  cause  of  trouble  ex- 
ists. The  diagnosis  of  the  illness  requires  no  imusual 

acumen:  a  number  of  engineers  and  geologists  have 

analyzed  the  ease  carefully  enough  to  know  that  a  few- 
major  operations  and  a  severe  course  of  treatment  are 

indicated.  It  is  not  certain,  however,  that  the  patient 

would  respond  as  successfully  as  anticipated,  nor  that 
the  chances  of  his  future  usefulness  are  sufScient  to  war- 

rant the  attempt  to  cure  the  ailment.  We  observe  in  a 

news  dispatch  that  a  number  of  engineers  have  just  been 

at  Pioehe.  among  them  being  Mr.  George  M.  Fowler. 

geologist  for  the  Anaconda  Copper  company,  Mr.  A.  C. 

Boyle,  geologist  for  the  Union  Pacific  Railroad  Company. 

^fr.  R.  T.  "Walker,  of  the  exploration  department  of  the 

T'nitf-d  States  Mining,  Smelting  &  Refining  Company. 
and  a  group  of  engineers  for  the  St.  Joseph  Lead  Com- 

pany. Although  we  hesitate  to  implicate  all  of  these  men 

directly  in  the  study  of  the  problem  whether  Pioche  justi- 

fies an  attempt  to  renew  its  old-time  vigor,  their  visits 
are  at  least  suggestive. 

Pioche  is  suffering  from  three  things.  The  first  is  the 

low  price  of  lead:  but.  in  this  respect  the  old  'camp'  is 
no  worse  off  than  any  of  the  other  base-metal  producing 

districts.  Like  winter  and  summer,  high  prices  and  low 

alternate  with  each  other,  and  they  always  will ;  Pioche 

cannot  spend  the  sea.son  in'  an  economic  California  or 
Florida,  so  .she  will  have  to  weather  the  ̂ vinter  of  low- 

priced  lead  as  best  she  can,  hoping  that  the  winters  that 

are  sure  to  come  will  be  much  less  long  and  much  less 

severe,  and  remembering  that  summers  must  intervene. 

And  that  bit  of  philosophy  is  equally  good  for  Bingham. 
Bntte.  and  Bisbee.  The  second  source  of  trouble  for 

Pioche  is  high  freight-rates  on  ore  and  concentrate  that 

must  be  shipped  several  hundred  miles  to  one  of  the 

smelters  in  the  vicinity  of  Salt  Lake  City.  The  mining 

companies  nt  Pioehe  always  felt  tliat  tlie  rate-making 
officials  of  the  Los  Angeles  &  Salt  Lake  Railroad  Com- 

pany took  an  undue  advantage  of  the  absence  of  compe- 
tition in  the  hnuling  of  Pioche  ore.  A  short  branch  con- 

nects with  the  main  line  at  Caliente.  Since  the  Union 

Pacific  eompany  acquired  the  control  of  the  Salt  Lake 

Route,  as  the  railroad  was  known,  efforts  to  obtain  lower 

rat's  have  been  redMiibbif    jnid  it  i>;  nnt  improbable  that 

the  visit  of  I\Ir.  Boyle  is  one  of  the  ionse(iuen(:es.  Ilis 

visit  should  result  in  a  clearer  undei-standiug  on  the  part 
of  the  railroad  company  of  the  needs  of  the  district  and 

likewise  of  the  increased  volume  of  traflSc  that  can  be  ex- 

pected to  result  from  the  establishment  of  lower  rates. 

If  Mr.  Boyle  in  his  capacity  as  geologist  is  convinced  that 

traffic  can  he  expanded  sufficiently,  he  may  be  able  in  his 

capacity  as  physician  to  prescribe  a  tonic  of  lower 

freight-rates.  That  wnll  help,  of  course;  but  like  all 

tonics  it  will  have  its  limitations ;  it  cannot  take  the  place 
of  a  major  operation. 

Pioclie  is  far  Iroiu  being  on  its  death-bed;  it  has  many 

years  aliead  yet,  even  if  the  operation  is  never  per- 
formed :  but  there  is  a  reasonable  probability  that  it  may 

again  be  one  of  the  important  producing  mining  districts 

of  the  country  if  the  proper  steps  be  taken.  To  explain 

conditions,  a  glance  backward  is  necessary ;  as  the  doctors 

say,  we  must  liave  tlie  history  of  the  ease.  In  the  early 

'sixties  a  number  of  mines  were  opened  in  lenses  of  high- 
grade  lead-carbonate  ore,  rich  in  silver.  Prominent 

among  them  w-as  the  Raj-mond  &  Ely.  which  now  forms 
the  nucleus  of  the  holdings  of  the  Amalgamated  Pioche 

company,  at  the  head  of  which  is  ]\Ir.  H.  R.  Van  Wage- 
iien.  About  1870,  nine  diflferont  mills  were  in  operation 

at  Bullionville,  ten  miles  distant,  where  water  was  avail- 
able. The  ovmers  hauled  ore  to  the  water  instead  of 

pumping  water  to  Pioche.  Pan-amalgamation  was  tised 
for  the  recovery  of  the  silver,  which  was  shipped  by  pony 

express  to  Spring\'ille,  Utah,  the  nearest  railroad  point. 
The  ore.  it  is  said,  was  so  rich  that  the  mullers  would 

stick  and  the  mills  bad  to  be  stopped  and  scraped  several 

times  each  day.  The  town  had  a  population  of  10,000 

and  took  a  back  seat  to  none  of  the  thri\-ing  and  thrilling 

.silver  camps  of  the  period.  The  panic  of  '73,  however, 
found  Pioche  already  slipping,  for  the  reason  that  many 

of  the  mines  had  reached  the  water-level,  where  within 

a  distance  of  a  few  feet  the  ore  gave  place  to  a  complex 

sulphide  that  a.s.sayed  like  ore  but  was  not  'ore' — then. 
IMost  of  the  10,000  necessarily  departed ;  some  remained, 

and  operations  were  continued  on  a  reduced  scale  in  the 
oxidized  zone.  A  little  later  the  father  of  Messrs.  Murray 

C.  Godbe  and  Antliony  H.  Godbe,  who  now  administer 

the  affairs  of  the  Prince  Consolidated  company,  pur- 

chased the  accumulated  tailing  from  the  mills  at  Bullion- 

ville; much  of  this,  according  to  authoritative  records, 

assayed  as  much  as  $80  to  .$100  per  ton.  Some  of  this 

tailing  was  shipped  by  team  to  Milford,  in  Utah,  to  wiiich 
tlie  railroad  in  the  meantime  had  been  extended;  most  of 

it  was  re-ground  and  again  amalgamated  in  pans.  Later 

the  tailing  was  pas.sed  over  vanncrs  for  the  recovery  of 

the  lead,  thereby  winning  a  good  profit.  Part  of  the 

proceeds  was  spent  by  the  Godbes  in  opening  the  Prince 

Consolidated  mine,  which,  above  the  water-level,  has 

yielded  well.  The  records  are  not  accurate,  but  it  is  cer- 
tain that  many  million  ounces  of  silver  and  thousands 

of  tons  of  lead  have  been  produced  from  the  ore  in  the 

oxidized  zone.  The  significance  of  this  past  production  is 

the  proof  that  the  orebodies  are  large  and  rich  :  the  in- 
ference that  the  valuable  metals  are  present  in  the  lower 
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horizon  is  supported  by  geological  evidence  and  deduc- 
tions. A  large  amount  of  silver  ore  containing  a  high 

proportion  of  iron  and  manganese,  which  make  it  par- 
ticularly desirable  for  the  smelters,  has  been  shipped  to 

the  plants  in  the  Salt  Lake  valley.  During  the  War  the 

Amalgamated  Pioche  eompan.y  treated  a  mixed  lead-zinc 
sulphide  ore  by  concentration ;  the  lead  was  first  removed 
on  tables  and  the  zinc  was  recovered  by  flotation.  In  this 

particular  ore  the  minerals  of  lead  were  in  crystalline 
form  and  therefore  were  comparatively  easy  to  separate. 

Nearly  all  the  sulphide  ore,  however,  that  has  been  re- 
vealed thus  far  contains  lead  and  zinc  in  exceedingly 

intimate  mixture.  The  existence  of  the  ore  has  been  dis- 

closed in  a  great  many  places,  but  almost  no  development 
has  been  attempted.  Some  experimental  work  has  been 
done  on  the  metallurgy  of  this  ore,  but  without  any 

definite  results.  Two  things  are  essential:  (1)  the  sul- 
phide zone  must  be  explored;  the  geologic  indications 

that  point  unmistakably  to  the  existence  of  huge  deposits 
of  good  ore  must  l^e  verified  by  systematic  digging,  and 
(2)  a  metallurgic  treatment  must  be  devised  by  which 
an  economical  separation  of  the  metals  can  be  effected. 
The  problem  is  probably  no  more  difficult  than  that  of 

treating  the  ore  from  the  Star  mine  in  the  Coeur  d'Alene 
region  of  Idaho.  It  is  not  insurmountable,  but  it  may 
require  a  year  or  perhaps  several  years  to  develop  a 
suitable  process ;  specialists  for  the  Bunker  Hill  company 
have  been  working  for  a  long  time  on  the  Star  ore,  and 

they  have  only  recently  announced  definitely  that  a  suc- 
cessful process  has  been  devised.  Thus  far  no  one  has 

appeared  who  is  ready  to  advance  the  money  required  to 

do  these  two  things.  The  diagnosis,  as  we  have  said,  ha.s 
been  made ;  it  remains  to  find  someone  who  is  willing  to 

assume  the  risk  of  attempting  a  cure  for  the  \atal  ailment 
that  threatens  Pioche.  Vision,  courage,  and  persistence 
are  needed  in  addition  to  technical  skill.  That  they  will 
be  forthcoming  we  have  every  confidence. 

Arthvir  Thacher 

St.  Louis  became  prominent  as  an  American  mining 

centre  when  a  number  of  its  citizens  grew  wealthy  by 
reason  of  the  biillion  that  was  yielded  by  the  Granite 
Mountain  mine  at  Philipsburg,  Montana.  That  was  35 
years  ago.  The  Granite  Mountain  distributed  thirteen 

millions  of  dollars  among  the  people  of  St.  Louis  and 
stimTilated  the  market  for  silver  mines  in  that  city.  We 
are  not  forgetful  of  the  fact  that  St.  Louis  was  the  dis- 

tributing centre  and  in  a  measure  a  financial  centre  for 

the  lead  mines  of  south-western  Missouri,  at  first  for 
Joplin  and  later  for  the  Miami  and  Picher  districts, 
which  transgress  the  boundary  of  Missouri  and  extend 
into  both  Kansas  and  Oklahoma ;  nor  do  we  overlook  the 

Plat  River  district  and  the  celebrated  Mine  La  Motte, 
which  was  productive  for  nearly  two  centuries.  Never- 

theless the  flush  days  of  the  Granite  Mountain  marked  a 
period  when  St.  Louis  was  most  prominent  in  Western 
mining,  for  they  coincided  with  the  successful  develop- 

ment of  Butte  and  Leadville.     Many  mining  engineers 

found  scope  for  their  abilities  in  these  operations.  We 
have  interviewed  two  of  them :  first  Mr.  Philip  N.  Moore ; 
now  Mr.  Thacher.  Both  are  New  Englanders  by  descent 
and  come  from  the  old  stock  that  has  leavened  the  lump 
of  American  nationality.  Both  graduated  from  the 

Columbia  School  of  Mines.  Both  therefore  had  a  prepa- 
ration, hereditary  and  educative,  fitting  them  for  a  use- 

ful career.  As  usual,  Mr.  Thacher 's  first  opportunity  for 
work — his  first  'job' — came  through  the  kindness  of  a 
friend.  Young  graduates  are  inclined  to  think  that  their 
degree  is  a  ticket  to  employment ;  they  do  not  realize  that 
as  technical  fledglings  they  are  not  worth  the  first  salary 
they  are  paid,  and  therefore  that  they  owe  their  entry 
into  practical  life  to  the  goodwill  of  a  friend.  He  gives 

them  the  chance  to  make  a  stai"t  and  to  make  good. 
Every  engineer  will  recall  the  friend  to  whom  he  owed 

his  start,  and  ought  to  cherish  his  memory  with  grati- 
tude. Indeed,  one  of  the  privileges  of  the  older  men  is  to 

give  a  helping  hand  to  the  young  fellows.  Mr.  Thacher 
owed  his  start  to  Charles  Tilton,  of  a  firm  still  honored 

at  Portland,  Oregon.  He  came  to  San  Francisco  and 
went  to  the  Progreso  mine,  which  continues  in  operation 
and  is  about  to  be  acquired  by  the  Boleo  company,  one 
of  the  most  successful  of  French  enterprises  on  this 

continent.  His  door  of  entry  was  assaying  and  survey- 
ing, occupations  that  have  provided  bread  and  butter 

for  many  young  men  at  the  beginning  of  a  raining  career. 
Mr.  Thacher  had  the  good  sense  not  to  stay  too  long  at 

one  mine  but  to  spend  his  years  of  least  responsibility  in 

widening  his  experience.  So  he  went  to  Arizona.  There 

he  came  to  grips  with  the  realities,  by  engaging  in  con- 
tracting and  prospecting,  both  of  which  gave  him  an 

idea  of  the  value  of  money  and  of  the  need  for  applying 

business  principles  to  mining.  It  was  a  good  start. 

Later  he  supplemented  this  practical  training  by  revert- 
ing to  a  scientific  education,  for,  as  he  himself  says,  the 

five  years  that  he  spent  at  Washington  University  in 
association  with  Professor  Potter  were  to  him  a  ]iost- 
graduate  course,  of  which  he  made  the  best  use.  Indeed, 
if  life  were  not  so  short,  it  would  be  well  if  all  of  us  could 

return  to  college  after  our  first  ten  or  fifteen  year-s  in  the 
field,  for  by  that  time  we  have  learned  how  little  we  know 
and  we  have  discovered  the  things  that  we  need  most  to 

know.  When  Mr.  Thacher  left  Washington  I'niversity 
he  lost  no  time  in  getting  into  harness  as  a  manager  of  a 
mining  enterprise.  He  was  fortunate  in  being  connected 

with  one  that  proved  successful — so  successful  as  to  be 
bought  at  a  handsome  price  by  the  Guggenheims  twelve 
years  later.  The  task  that  brought  him  a  modest  fortune 
and  an  honorable  reputation  was  his  reorganization  and 

management  of  the  old  Central  Lead  Company's  prop- 
erty in  the  Flat  River  district  of  south-eastern  Missouri. 

Under  discouraging  circumstances  he  developed  this  en- 
terprise to  a  successful  issue ;  he  carried  it  through  the 

period  of  depression  in  the  early  'nineties  when  lead  fell 
to  a  price  of  less  than  2i  cents  per  pound :  by  aid  of  tact 

and  persistence  he  more  than  held  his  own  against  over- 

weening competitors,  bringing  the  property  to  a  condi- 
tion so  prosperous  tliat  the  Guggenheims  purchased  it 
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lor  a  million  iiiul  u  half  dollars  without  any  eomiiiissions. 

The  lH«t  mine  in  thu  (jioup  was  under  water  at  the  time 

tho  sale  wius  made,  and  tlie  buyers  acquired  it  on  the 

strenpth  of  Mr.  Thaeher's  own  statement  eoneerning  its 
ore-n-sh-rves.  His  work,  among  other  things,  involved  the 

applieatiim  of  geology,  for  he  surmised  that  the  lean 

orelKKly  exploited  by  his  predecessors  was  not  the  main 
ore-horizon  of  the  district,  so  he  sank  the  main  shaft 

deepiT  aiul  opened  up  one  of  the  richest  and  largest  of 

the  orelKMlies  found  in  the  "disseminated  lead'  Ixlt.  It 
was  his  contidenee  in  his  own  judgment  that  caused  him 

to  liny  large  liloeks  of  .shares  from  the  old  stoekholdei-s. 
During  his  management  of  the  Central  Lead  Company 

he  had  his  first  eiuitaet  with  the  labor  problem,  a  subject 

in  whieh  he  has  retained  an  eager  interest  ever  since. 

Altliough  a  man  of  generous  spirit,  and  what  one  may 

call  ectmomic  sympathy,  he  h.is  no  faith  in  the  ordinary 

methods  of  collective  bai-gaining.  and  does  not  hesitate 
to  give  his  reasons  therefor.  On  the  other  hand,  he  is  a 

keen  advocate  of  friendly  co-operation  between  employer 
an<l  employee,  and  believes  sincerely  that  the  compelling 

motive  to  good  work  is  not  the  wages  alone,  but  the  de- 
sire for  achievement;  in  short,  he  credits  the  workman 

with  what  most  of  us  arrogate  to  ourselves  as  the  pro- 
fessional spirit.  His  advocacy  of  the  secret  ballot  at  the 

meetings  of  labor-iuiions  is  one  that  will  commend  it.self 
to  those  familiar  with  the  manner  in  which  the  unions 

are  dominated  by  the  rougher  and  less  responsible  ele- 

ment. Many  strikes  are  started  by  an  open  vote  in  the 

small  hours  of  the  morning,  by  which  time  most  of  the 

quiet  men  have  been  intimidated  either  into  acquiescence 
or  departure,  and  at  an  ho\ir  when  most  of  the  married 

men  have  gone  home.  What  unionism  needs  is  the  par- 

ticipation of  all  the  workers  in  the  system  of  collective 

bargaining,  not  domination  by  a  coterie  of  radicals.  We 

iindiTstand  the  lalHuiiig-nian's  dislike  of  the  '.scab' — 
the  lal)orer  who  takes  the  place  of  a  striker — and  be- 

lieve that  it  is  best  for  our  economic  system  that  all 
laborers  .should  join  their  unions,  especially  the  married, 

conscn-ative.  and  more  intelligent  type  of  workmau. 
Mr.  Thacher  gives  his  views  on  the  subject  in  an  out- 

spoken manner;  he  speaks  with  the  confidence  of  expcri- 
en<e  and  the  .sympathetic  insight  of  a  humane  man.  The 
figures  he  quotes,  to  show  the  output  per  day  in  the  Wis- 

consin zinc  region,  are  most  significant  as  showing  what 
can  be  done  when  men  are  treated  properly.  Our  read- 

ers are  aware  that  Mr.  Thaeher's  name  was  mentioned 
recently  in  connection  with  the  presidency  of  the  Insti- 

tute and  it  was  by  his  own  wish  that  the  matter  went  no 
further  at  this  time.  He  has  been,  and  continues  to  be. 
a  loyal  and  effective  worker  for  the  Institute.  What  he 
says  concerning  tlie  sj-stem  of  representation  is  much  to 
the  point.  The  dirt  borate  has  been  a  figure-head  affair 
hecanse  out  of  a  Iniard  of  24  only  six  or  eight— those 
resident  in  New  York  or  near  it— attend  the  meetings. 
The  effort  to  e.stabli.sh  representation  by  means  of  direc- 

tors from  the  outlying  Sections  has  proved  a  disappoint- 
ment heeau.se  men  living  at  a  distance  from  New  York 

have   found   it  impracticable  to   attend   the   directors' 

meetings.  The  result,  inevitably,  has  been  to  throw  the 

control  of  Institute  affairs  into  the  hands  of  a  small 

group  in  New  York— in  sliort.  the  control  has  been  ilis- 

tinetly  oligarchic,  instead  of  republican,  as  it  is  bound  to 

be  when  headquarters  are  at  one  end  of  a  continental 

country  ;5()()()  miles  wide.  The  Institute,  like  many  an- 

other expression  of  modem — especially  American — en- 

terprise, is  suffering  cliiefly  from  bigjiess.  with  which  goes 
shapele.ssness.  mere  liulkiness,  like  a  fat  man  with  a  weak 

heart.  Jlr.  Thaclicr  discusses  this  phase  of  tlie  subject 

in  his  re]ilies  to  the  interviewer;  he  also  answers  frankly 

the  questions  submitted  to  him  on  the  .subject  of  the 

Institute  magazine.  Next  we  come  to  Mr.  Thaeher's 
ideas  on  education.  He  has  been  a  teacher  liimsclf,  and 

he  has  seen  oiougii  of  the  results  of  conventional  educa- 

tion to  be  able  to  speak  confidently.  It  is  interesting  to 

note  his  advocacy  of  a  cultural  training  for  engineers; 

he  recognizes  the  power  that  comes  to  men  from  their 

ability  to  express  themselves,  and  he  has  seen  many 

examples  of  effectiveness  that  were  frustrated  by  the 

inability  to  speak  and  write  etiieiently.  The  interview 
closes  on  a  cheerful  note,  for  Mr.  Thacher  asseverates  his 

complete  confidence  in  the  revival  of  mining  and  in  the 

continued  expansion  of  the  industry.  At  the  time  of 

our  interview  the  outlook  was  not  as  good  as  it  is  now. 

but  these  periods  of  depres.sion  are  a  neces-sary  part  of 
human  lite  in  its  l)roaiiest  sense,  and  it  is  the  sign  of  a 

healthy  mind  to  be  sanely  optimistic.  Only  the  old,  the 

sick,  and  the  distempered  remain  pessimistic  for  long. 

A  cheery  forward-looking  temper  is  essential  to  sane 

living;  without  it  we  could  accomplish  nothing.  Mr. 
Thacher  has  that  temper  or  temperament;  he  belongs  to 

the  cheerj-,  heli)ful,  and  kindly  type  of  men,  willing  to 
assist  in  all  good  works  and  ready  to  give  a  cordial  hand 

to  his  fellows;  but  no  cynic  can  say  that  his  kindliness 

marks  weakness;  on  the  contrary,  he  is  a  man  of  essential 

courage — moral  and  physical.  We  recall  the  stories  told 

us  about  the  way  he  acted  during  the  strike  in  south- 
eastern Mis.souri  when  his  mill-crew  refu.sed  to  do  a  few 

minutes  work  outdoors  to  move  a  railroad-car.  and  how 

he  discharged  them  jiromptly.  causing  the  strike  to 

spread  and  tlie  i>UMip-nien  to  'come  out',  so  as  to  drown 
the  mine,  in  which  condition  it  was  when  the  Guggen- 

lieims  acquired  it.  practically  on  Mr.  Thaeher's  esti- 
mate of  the  ore-reserves.  He  is  not  only  honest  in  the 

ordinary  sense,  of  course,  but  he  has  the  much  rarer 

quality  of  intellectual  honesty:  he  thinks  honestly.  The 

interview  suggests  that.  He  is  not  a  man  that  i)lays 

much ;  his  pastime  is  to  think  and  talk.  He  has  no  hob- 
bies but  his  friends.  He  is  eminently  sociable,  using 

that  word  in  its  economic  sen.se.  During  the  years  im- 

mediately before  the  War  and  ev(>n  (hiring  the  War 
period,  in  the  fa<'e  of  advancing  wages  and  the  decreasing 

efficiency  of  labor,  he  has  lieen  able  to  show,  fi-om  year 
to  year,  lower  costs,  higher  wages,  and  larger  output  per 

man  per  day.  This  he  accomplished  largely  with  green 

foreign  labor,  in  a  non-union  district,  by  virtue  of  his 
own  friendly  methods.  That  is  an  achievement  of  which 

an  engineer  may  be  jiroud. 
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Area  of  aperture  =  —t—  with  d  in  inches 

Coefifieient  of  flow  =  0.64 

mm. 

Measurement   of  Air 
The  Editor: 

Sir — In   the   issue   of   April   20,    1912,    a  method   of  __  ^ 

measuring  low-pressure  air  was  described  by  G.  S.  Wey-      ̂ "^""^  =  ̂ ^  ''  X  ̂ '^"^^^  XjXcFX  0.61  =  cu.  in  per mouth.    I  have  had  occasion  to  measure  the  volume  of  air 

drawn  into  a  centrifugal  pump  that  was  being  used  as  a 

flotation  agitator,  and  made  use  of  the  following  modifi- 
cation of  the  original  method  : 

Weymouth's  arrangement  for  low-pressure  air  meas- 
urement is  so  useful  that  the  repetition  of  the  diagram 

is  justified : 

y^ 

=  23921  d-  \'  h^cn.  in.  per  min. 

i 

M  =  high-pressure  air-main 
A  =  valve,  to  work  to  be  measured 
B  =  mercury-gauge 
C  =  valve  to  agitator,  etc. 
D  =  valve  to  instrument 

R  =  receptacle  with  E  =  diaphragm 
F  ̂ =  water-gaiige 

V  =  volume  of  air,  cu.  in.  per  min. 
d  =  diameter  of  orifice,  in. 

h  =  water-gauge  reading,  in. 
Operation.  Set  D  closed,  C  open,  regulate  A  until 

the  air-lift  and  agitator  at  W  is  in  normal  operation. 
Read  gauge  B.  Open  D  and  close  C.  Regulate  D  until 
the  gauge  B  reads  the  same  as  before,  proving  that  the 
resistance  through  the  system  DRE  is  equal  to  that 
which  existed  through  CW.  The  diaphragm  E  is  to  be 

chosen  with  an  orifice  of  such  diameter,  d,  that  the  read- 
ing of  gauge  F  is  about  1  or  2  in.  =  h. 

Then,  1  cu.  ft.  air  at  62°F.,  and  29.92  in.  Hg  =   0,0761  lb. 
1  "    "    water       =62.5 

62.5 

0.0761 
=  821 

Velocity  =  V  2g/^  ft.  per  second,  wliere  /;  ̂   ft.  of  water 

=  V  2  X  32  X  _^  X  821 X  12  X  60=  in.  per  min. 12 

=  V"^X  66.1.  X  12  X  60 
=  V^  X  47592  in.  per  min. 

pry's  .\rr.\ngement  for  measuring  air  under  suction 

A  =  pipe  through  which   air  to  be  measured   is  being 

sucked  into  machine,  controlled  by  the  valve  be- 
tween B  and  pump 

B  =  receptacle  with  C  =  diaphragm 
D  =  water-gauge 

V  =  volume  of  air,  cu.  in.  per  min. 
d  =  diameter  of  orifice,  in. 
/(  =  negative  reading,  in. 

I  chose  d  so  that  the  reading  h  did  not  exceed  2  in. 
The  oil  in  use  for  flotation  was  in  small  quantity  so  it 

was  dropped  upon  diaphragm  C  and  allowed  to  enter 
with  the  air.  The  diaphragm  was  of  thin  tin-plate,  held 
with  insertion-rings  beneath  and  above,  between  the 

halves  of  an  ordinary  pipe-nipple  held  in  a  pipe-socket. 

Changes  of  diaphragm  could  be  readily  made  by  un- 
screwing the  upper  half  of  the  nipple.  An  orifice  of 

^  in.  was  found  suitable  for  1000  cu.  in.  of  air  per 

minute.  As  before,  V  =  23921  d-  V  h  =  cu.  in.  per 
minute. 

To  check  the  quantity  of  air  so  determined  it  was  not 
convenient  to  measure  actually  the  indrawn  air  after  it 

had  escaped  from  the  bubbles,  but  a  relative  verification 
was  obtained  as  follows :  the  pump-runner  when  new  was 
16  in.  diameter  and  its  speed  was  660  r.p.m.  The  pump 

was  an  ordinary  centrifugal,  with  4-in.  suction  and  3-in. 
delivery,  and  with  an  open  four-pronged  runner.  The 
amount  of  air  drawn  in  under  the  conditions  of  installa- 

tion, 1-in.  suction  and  1-in.  delivery,  was  1000  cu.  in. 

per  minute,  when  new.  It  was  found  that  the  amount 
became  less  as  the  runner-prongs  wore  down  in  diameter, 
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in  pro|>ortiou  to  the  square  of  the  pcriplicral  velocity. 

It  was  thus  calculated  that  v.hen  a  pump  was  only 

taking  350  cu.  iu.  of  air  per  luiuute  its  runner  would  be 

only  9i  in.  diameter.  On  removing  and  opening  the 

pump  it  was  found  that  the  radius  of  the  four  prong- 

tips  varied  a  little,  hut  that  their  mean  diameter  wa.s 
within  i  in.  of  that  calculated.  ^    g    Yry. 

Queenstown,  Tasmania.  November  13,  1921. 

Secoiul-Hand  Equipment 
The  Editor: 

Sir— In  your  issue  of  Nevember  12  you  have  an  edi- 
torial on  this  subject  apropos  of  an  address  delivered 

by  R.  C.  Adkiuson  at  Johannesburg.  I  do  not  know  all 

that  Mr.  Adkinson  said  on  that  occasion,  biit  I  can  say 

that  my  pei-sonal  experiences  in  this  connection  have 

been  sad.  The  buying  of  seeond-liand  machinery  is  poor 

business,  particularly  if  not  of  recent  manufacture. 

Under  the  most  favorable  circumstances  it  is  a  dangerous 

proctnlure. 

Old  and  badly  worn  equipment  that  is  out  of  date  may 
be  rehabilitated  by  the  owner  and  put  into  condition  so 
that  it  will  render  long,  useful,  and  profitable  service, 
but  the  bujnng  of  such  equipment  is  another  story,  for 

it  is  e.xpected  that,  when  ready  to  run.  it  will  earn  some- 
thing. In  buying  new  equipment  from  a  reputable 

manufacturer  you  have  every  assurance  that  this  will  be 
the  ea.se.  but  with  second-hand  equipment  yon  have  no 
such  as-surance.  for  after  it  is  in  operation,  weakness 

and  worn  parts  may  develop  that  could  not  have  been 
noticed  without  an  actual  trial,  and  even  then  they  might 
not  be  evident.  The  cost  of  overhauling  this  machinery 

then  falls  on  the  purchaser.  This  is  an  added  expense, 

dependent  on  the  seriousness  of  the  defects.  There  is 

ahso  the  loss  of  time  and  production  to  be  considered — a 
most  serious  item. 

I  have  spent  much  of  the  last  25  years  in  the  mechani- 
cal departments  of  large  mining  companies  and  have 

had  to  overhaul  a  great  deal  of  used  equipment  that  was 

already  on  hand.  Some  jobs  called  for  an  almost  com- 
l)lete  re-building  of  the  machines.  Many  new  parts  were 
made  and  almost  all  the  parts  were  re-machined.  This 
proved  profitable  and  successful  because  the  company 
already  owned  the  machinery;  it  stood  on  expensive 

foundations,  and  in  buildings  in  which  extensive  altera- 
tions would  be  needed  in  order  to  put  in  new  equipment 

to  replace  it.  The  loss  of  time  was  less  than  would  have 
been  the  ease  had  new  machinery  been  pnrcha.sed  for 
this  purpose. 

It  has  been  my  experience  during  a  numlier  of  years. 
and  particularly  during  the  War,  when  I  was  forced  to 
buy  second-hand  machinery  when  new  equipment  was 

not  available  *"■.'•  .i.liv<ry.  that  new  equipment  is  prefer- 
able. 

In  one  onat'  a  large  second-hand  punchintr-and-sliearing 
machine  was  pureha.sed  when  I  was  master-mechanic  for 

•"K.  &  M.  J.',  Dec.  22.  1904,  p.  280. 

the  Consolidated  Arizona  Smelting  Co.,  at  H\imholdt, 

Arizona.  The  machine  was  installed  properly,  but  within 

two  or  three  weeks  trouble  developed ;  this  was  caused  by 

worn  parts.  For  almost  a  month  this  machine  was  out  of 

commission  and  undergoing  repairs;  so  far  as  I  know  it 

was  never  in  perfect  working  condition.  Another  in- 
cident occurred  later  at  the  same  place,  witli  a  large  lathe 

bought  from  the  same  firm.  Trouble  with  the  geai-s  in  the 
apron  and  the  lead  screw-nut  developed  within  a  few  days 
after  starting;  and  we  spent  about  $200  and  much  labor 
to  correct  the  trouble.  A  milling  machine  at  the  same 

place  and  bought  from  a  responsible  Philadelphia  firm 
gave  us  more  of  the  same  experience. 

Shortly  after  this  I  went  to  Cananea  as  ma.ster-me- 
chanic  for  the  Cananea  Cou.solidated  Copper  Co..  and  we 

I)urchased  a  large  milling  machine  from  a  well-known 
New  York  dealer.  We  had  similar  experiences  with  this 

machine.  Very  likely  the  sellers  of  this  machinery  would 

pay  for  the  repaii-s  that  are  necessary.  I  remember  that 
the  firm  from  which  we  bought  tlie  punching  machine  did 
make  a  libei-al  allowance  to  the  Consolidated  Arizona  Co. 

We  were  buying  considerable  quantities  of  material  from them. 

In  the  case  of  the  equipment  used  at  Cananea  no 
refund  was  made  from  the  seller.  We  were  in  both  places 

]iroducing  at  top-notch  speed,  trying  to  maintain  produc- 
tion and  even  to  increase  it.  In  order  to  do  so  our  equip- 

ment needed  repair,  and  we  were  also  making  additions 
and  alterations  that  necessitated  the  machine  tools.  The 

delays  due  to  faulty  second-hand  equipment  were  aggra- 

vating and  costly.  The  cost  of  the  repairs  was  a  small 

item  as  compared  with  the  loss  of  time.  The  faults  could 

not  have  been  discovered  by  the  seller  without  actually 

operating  the  machines ;  the  trouble  could  not  have  been 
avoided  without  sending  tliem  to  the  original  builders  for 

a  complete  overhauling. 

The  safest  way  is  to  Iniy  new  equipment  in  the  first 

place,  iline  equipment  gets  much  rougher  handling  and 

less  care  from  operators  who  are  not  mechanics  than  do 

machine  tools  in  the  hands  of  experienced  machinists. 

The  need  for  buying  new  mine  equipment  is  therefore 

much  greater.  The  manager  has  enough  trouble  in  regii- 
lar  operation  without  courting  more  by  trying  to  save 

money  by  buying  second-hand  machinery.  A  piece  of  old 

equipment  may  be  working  well  in  its  original  setting, 

but  when  it  is  taken  up  and  put  on  a  new  setting  it  is  im- 

po.ssible  to  give  it  the  same  alignment.  This  will  cause 

trouble ;  complete  safety  may  be  secured  only  by  a  com- 

idetc  overhaul  and  by  putting  it  into  the  same  condition 

it  was  in  as  when  originally  installed.  This  is  particu- 

larly true  of  such  machines  as  engines,  blowers,  eom- 

pres-sors,  and  hoists,  which  are  not  absolutely  rigid  by themselves. 

Buying  second-hand  machinery  is  a  matter  that  will 

stand  a  lot  of  qualifying,  but  as  a  general  proposition  it 

is  not  profitable  or  a  money-saver  and  adds  one  more  ele- ment of  chance.  J    j^    Thom.^s. 

Los  Angeles,  February  10. 

I 
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WASHINGTON  UNIVERSITY,  ST.   LOUIS 

Arthur  Thacher,  Mining  Engineer 

An  Interview,  by  T.  A.  Rickard 

Mr.  Thacher,  you  are  a  New  Englandcr  by  birth? 

Yes,  I  was  born  at  Newtonville,  Massachusetts,  in  1857. 

Was  your  father  interested  in  mining  or  in  engineering? 

No,  he  was  a  merchant. 

What  was  your  early  education? 

In  private  schools  in  New  York  City,  and  then  the 
School  of  Mines,  in  Columbia  University,  from  which  I 
graduated  in  1877. 

What  induced  you  to  go  into  wining  engineering? 

It  was  through  friends,  such  as  James  E.  Mills,  the 
geologist,  who  made  the  report  on  Mine  La  Motte,  W.  H. 
Radford,  of  San  Francisco,  whom  you  know,  and  Bayard 
T.  Putnam,  who  worked  with  PumpeUy. 

Were  these  in  your  class  at  Columbia? 

Putnam  was  two  years  ahead  of  me,  but  Radford  was 
in  my  class.  When  I  started  I  was  not  sure  what  I 

wanted;  so  I  entered  for  Civil  Engineering,  but  Dr. 
Chandler  suggested  that  I  add  Mining,  because  the  course 

was  better.  Afterward,  finding  the  mining  course  more 
attractive,  and  becoming  more  interested,  in  it,  I  went 

through  with  it,  although  I  took  the  two  degrees. 

This  explains  haw  you  took  to  mining  engineering,  but 
what  made  you  think  of  engineering  in  the  first 
instance? 

"When  at  school  I  was  quick  in  mental  arithmetic,  and 
my  teachers  thought  that  I  was  going  to  make  a  mathe- 

matician, so  they  recommended  engineering,  but  when  I 
got  into  Columbia  under  Van  Amringe,  I  soon  found 
that  I  was  no  mathematician. 

As  you  know,  I  have  known  a  great  many  Columbia  men. 

especiMly  in  my  early  days  in  Colarado,  and  I  tvaft 
puzzled  for  a  while  to  account  for  their  general  high 
level  of  success  in  their  profession  vntil  I  made  up 

my  mind  that   it   was  due  to  the  severe  course  in 
nidthemalics  under  Van  Amringe;  in  other  words, 

the  song  ''Do  ye  ken  Van  Am?"  expresses  a  tradi- 
tion, of  which  Columbia  may  well  be  proud.     What 

do  you  think? 
There  is  no  doubt  that  Van  Amringe  did  leave  a  great 

impress  on  all  the  students,  but  he  was  ably  seconded  by 
others  of  the  faculty,  and  while  their  scientific  work  may 
not  have  been  anything  remarkable  they  did  give  to  the 
students  a  broad  view  of  the  engineer  and  of  his  work. 

Having  graduated,  how  did  yon  get  your  first  job? 

A  friend  of  my  father's,  Charles  E.  Tilton  of  Ladd  & 
Tilton,  bankers,  at  Portland,  Oregon,  was  in  New  York 
in  the  fall  of  1877  and  strongly  urged  that  my  place  was 

out  "West.  Therefore  I  accompanied  him  to  San  Fran- 
cisco in  December  of  that  year. 

What  sort  of  a  town  was  San  Francisco  then? 

San  Francisco  was  just  getting  over  the  boom  days  of 
the  Comstock,  and  everybody  was  interested  in  mining; 
even  the   waitresses  were   looking   for   tips  on   mining 
stocks. 

Did  you  have  any  trouble  in  getting  to  work? 

No.  thanks  to  Mr.  Tilton 's  introductions,  there  was  not 
much  trouble  in  securing  a  job,  although  1  had  to  wait  a 
few  weeks.  I  then  accepted  work  for  Mr.  Brooks,  who 
was  operating  the  Progreso  mine,  at  Triunfo,  in  Baja 

California.  They  were  using  the  old  hyposulphite  leach- 

ing process. 
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You  went  there  as  assaijir  iind  surcajor.' 
I  wi-nt  tliere  to  assist  in  the  assaying,  but  before  long 

I  had  the  surveying  and,  later  still,  charge  of  the  refinery. 

IIoic  long  did  you  stay  there  f 

I  n-niaiiK'd  there  about  a  year.  The  place  was  isolated. 

and  I  be.-amc  restless  to  go  elsewhere,  so  I  went  to  Ari- 
lona,  arriving  there  during  the  boom  days  of  Tombstone. 

To  uhat  piace  did  you  go  in  Arizona? 
I  went  to  Arivaea  and  Oro  Blanco,  about  60  miles  south 

of  Tucson.  There  was  a  good  deal  of  mining  and  pros- 

pecting going  on,  and  for  the  next  few  years  I  was  en- 
gaged in  assaying,  prospecting,  and  contracting  work. 

Those  were  the  days  of  Indian  troubles;  did  you  ever 
come  in  contact  with  them  un pleasantly ? 

Personally  I  never  had  any  such  experience,  but  the 
Indians  were  out  frequently  on  their  raids  and  a  number 
of  my  acquaintances  were  killed. 

Do  you  recall  any  members  of  the  profession  you  met  nf 

that  time* 
W.  A.  Hooker  visited  Arizona  at  that  time.  John  A. 

Church  was  operating  at  Tombstone;  t'liarles  \V.  Goodale 
and  William  P.  Blake  were  thereabouts. 

So  you  hud  n  pretty  good  local  practice? 
Yes. 

How  did  they  pay  in  those  days? 

Professional  work  was  not  well  paid,  and  what  we  made 

on  contracting  work  we  usuall.v  blew  into  prospecting,  so 
we  ju.st  about  kept  even. 

}Vhal  did  you  do  next? 

In  1883  I  went  back  to  New  York  and  opened  an  office 
there.  For  the  next  few  years  I  was  doing  consulting 
work.  In  1885  I  went  to  the  Viola  mine  in  Idaho,  wliere 

a  cla.ss-mate,  Ralph  Nichols,  was  in  cliarge,  and  spent  a 
year  or  more  with  him  as  his  assistant.  The  deposit  was 
one  of  those  large  nuLSses  of  lead  carbonate;  the  furnaces 
were  erected  during  my  stay,  and  we  had  good  practice 
in  the  mining  and  smelting  of  lead  ores. 

You  still  retained  your  headquarters  in  New  York? 

I  went  back  to  New  York  in  December  1886.  William 
B.  Pott/-r.  who  had  just  lost  his  father.  Bishop  Horatio 
Potter,  was  looking  for  somebody  to  help  him  in  his  pro- 

fessional work  in  St.  Louis,  and  in  January  1887  T  joined 
him  on  the  recommendation  of  W.  A.  Hooker,  who  was  a 
class-mate  of  Professor  Potter  at  the  Columbia  School  of 
Mines,  class  of  '71. 

Potter  was  Professor  of  Mining  in  WaMngton  Utiiver- siiy,  rvas  he  not? 

Mining  and  Metallurgy.  Soon  after  reaching  St.  Louis 
he  was  called  away  a. id  I  had  to  take  his  classes  and 
lectures  for  him.  This  was  entirely  unexi>e,tcd  and  an 
altogether  new  experience  for  me. 

Tou  found  it  hdped  youf 

It  was  as  good  ns  a  post-graduate  cour.sc,  for  I  soon 
found  the  students  were  further  advanced  in  some  of 

their  studies  tlian  I  was,  and  I  had  to  sit  up  nights  to 
keep  ahead  of  them.  Sometimes  I  worked  until  one  or 

two  in  the  morning  so  as  to  be  prepared  for  my  students. 
What  was  your  title? 

I  was  Adjunct  Professor  of  Jlotallurgy.  and  continued 
to  do  the  work  until  they  abolished  the  Mining  course  at 
the  University  in  1891. 

Meanwhile,  you  had  been  assisting  Potter  in  his  profes- 
sional work? 

Yes,  in  the  State  of  Missouri,  and  also  farther  west. 
At  that  time  Prof.  Potter  was  in  charge  of  Iron  Moun- 

tain and  of  some  other  operations  near  St.  Louis. 

^Yhcn  your  work  as  professor  ceased,  did  you  remain  with 
Potter? 

Yes,  I  remained  with  him.  Shortly  afterward  I  ac- 
cepted a  position  with  the  Central  Lead  Company  in 

south-eastern  IMis.souri.  I  had  charge  of  the  operations, 
and  later  was  made  president  and  general  manager, 

until  the  propert.v  was  sold  to  the  Guggenheims  in  the 
spring  of  1905.  It  now  belongs  to  the  Federal  Lead 
Company. 

So,  during  this  period  you  prohahly  had  your  first  con- 
tact with  large-scale  mining  operations? 

Yes,  this  was  a  splendid  education  for  me,  as  we  had 
concentrating  mills  and  furnaces,  and  it  also  gave  me  an 

insight  into  labor  conditions.  Fortunately,  we  had  an  ex- 
cellent board  of  directors,  and  they  supported  my  efforts. 

Among  your  labor  experiences,  did  you  have  a  strike? 

Yes,  we  had  a  serious  strike  during  tlie  winter  of  1903- 

'04.  It  involved  not  onl.y  the  miners'  union,  but  about 
ten  of  the  other  labor-unions  in  the  district,  including  the 
building  trades.  Gompers.  Mover,  and  Mitchell  all  took 
a  hand  in  the  strike. 

Well,  you  have  had.  similar  crperiences  since,  I  presxime, 

and  you  probably  have  a  definite  notion  as  to  the 
best  way  to  settle  the  industrial  conflict?     Do  you 
believe  in  collective  bargaining? 

No,  I  do  not  believe  in  collective  bargaining,  as  it  is 

generally  understootl.    1  believe  in  full  co-operation  with 
your  own  workmen  and  peimitting  them  to  have  a  good 
deal  to  say  about  the  conditions  under  which  they  work, 

but  without  interfering  in  the  management  of  the  prop- erty. 

Please  go  ahead  and  state  your  ideas  as  to  the  best  way 

for  decreasing  the  friction  between  employer  and 
employee. 

The  friction  will  never  be  decreased  until  the  manage- 

ment endeavors  sincerely  to  help  the  working-men,  not 
from  a  selfish  motive,  but  in  the  realization  tliat  the  men 

are  human  beings.    The  management  nuist  learn  that  suc- 
cess can  come  only  from  a  close  co-operation  in  the  work. 

Anything  that  helps  the  workmen  lielps  tlu>  whole  opera- 
tion.   In  the  past  we  have  been  undei-  the  impression  that 

we  must  have  autocracy  or  slave-driving,  and  that  the 
function  of  the  management  was  to  look  for  defects.     If 
we  reverse  this  and  really  try  to  help  the  men,  if  we  look 
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for  what  good  there  is  in  them,  and  for  what  they  are 

doing  well,  we  can  get  much  better  results.  I  do  not  be- 
lieve that  the  world  is  moved  primarily  by  the  dollar  sign 

and  the  selfish  motive :  I  believe  that  the  paramount 
motive  is  the  desire  for  achievement,  and  under  proper 
stimulus  this  can  be  developed  for  the  good  of  all  con- 
cerned. 

You  think  that  this  applies  to  the  uneducated  as  ivell  as 
to  the  educated? 

I  believe  this  applies  even  more  to  the  uneducated  than 
to  the  educated.  They  are  quicker  in  discerning  selfish 
motives  and  they  will  respond  quicker  tx)  kindness  and 
the  square  deal.  You  can  more  easily  deceive  your  board 

of  directors  and  the  public  than  you  can  your  men,  and 
if  you  really  do  not  believe  in  the  men  it  is  hopeless  to 
expect  that  you  can  by  any  words  make  them  think  that 
you  do,  or  conceal  any  selfish  reason  you  have  for  trying 

voting,  and  adopt  the  secret  ballot,  and  thereby  obtain  a 
true  system  of  representation  instead  of  a  dictatorship. 

^Yhat  made  you  leave  the  Central  Lead  Company? 

The  sale  of  the  property  to  the  Guggenheims  in  1905. 
For  the  next  year  and  a  half  I  was  doing  consulting  work 
for  the  Guggenheims  and  others,  and  then  went  with  the 
New  Jersey  Zinc  Company.  Back  in  1890  I  did  some 
work  for  this  company  at  Joplin,  and  not  being  able  to 
remain  with  them  at  that  time,  I  suggested  Pope  Yeat- 
man  in  my  place,  and  he  took  up  the  work.  After  Yeat- 

man's  return  from  South  Africa,  when  the  New  Jersey 
Zinc  Company  was  taking  up  Western  work,  they  re- 

tained Yeatman  as  their  "Western  engineer,  and  on  his 
giving  up  the  appointment  in  1906,  he  suggested  that 
they  retain  me. 

What  sort  of  work  did  you  do  for  the  New  Jersey  Zinc 
Company ? 

A  CHARACTERISTIC  SCENE  IN  THE  JOPLIN  DISTRICT,  MISSOURI 

to  urge  them  on.  This  can  be  illustrated  even  with  the 
animals,  for  a  dog  recognizes  his  friend  and  detects  his 
enemy.  The  idea  of  achievement  as  the  controlling 
motive  can  also  be  illustrated  by  the  child  who  will  spend 
time  in  trying  to  build  his  blocks  a  little  higher,  simply 
for  the  desire  of  creating  something  new. 

Then  you  think  that  this  domina/tit  desire  is  inconsistent 

with  collective  bargaining  as  conducted  hy  unions? 

Yes,  our  present  system  of  unionization  is  not  founded 

on  true  representation.  Collective  bargaining  has  a  ten- 
dency more  to  pull  down  to  the  lower  level  of  efficiency 

than  to  encourage  the  men  to  gi-eater  effort. 

But  the  employers  are  unionized;  capital  generally  acts 
in  unismi? 

True,  and  I  do  not  object  to  the  employees  being  union- 
ized, but  only  to  the  present  system,  which  does  not  give 

true  representative  control. 

How  would  you  improve  it? 

The  men  should  do  away  with  their  present  system  of 

The  principal  work  was  the  development  and  operation 
of  the  Wisconsin  mines,  although  we  also  developed  mines 
in  Colorado  and  Nevada,  New  Mexico  and  Arizona,  and 
did  some  work  in  old  Mexico,  before  the  Revolution. 

Did  you  have  any  special  experience  in  the  Wisconsin 
zinc  region? 

Yes,  I  had  an  opportunity  there  to  develop  some  of  my 
ideas  in  regard  to  the  handling  of  labor.  We  had  a  little 

group  of  men  that  followed  me  from  tlie  Central  Lead 
Company  and  were  thoroughly  imbued  with  the  same 
ideas  on  the  handling  of  labor,  especially  B.  A.  Hoskins, 
whom  I  met  first  in  1879  in  Arizona,  and  with  whom  I 
have  been  associated  ever  since.  Mr.  Hoskins  was  born 

in  Wisconsin  in  1849  and  got  his  early  mining  there  and 
afterward  went  to  the  copper  mines  of  Lake  Superior, 

and  then  to  Utah,  where  he  introduced  the  first  hand-jig 
in  Bingham  canyon.  Later  he  was  at  Pioche.  He  was 
without  a  technical  education,  but  he  had  a  wonderful 

insight  into  human  nature  and  had  the  best  ideas  of  the 

controlling  force  of  the  working-men;  to  his  teaching  I 

am  indebted  for  any  success  I  have  had  with  working- 
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lufii.     As  all  illustration  of  what  vre  were  able  to  ac-  not  comiiieneed  to  take  the  place  to  which  it  is  entitled. 

coinplisli,  I  give  you  the  following:  We  must,  however,  pive  the  matter  careful  attention  and 

'xumi»r  "xon.        Ton.       Earnings        co»t       Tons  per  Dote  the  fact  that  We  have  uot  altogether  been  following of         per          p<-r           pcr            per        day  per  ̂ ^xe  right  lines.     In  our  eagerness  for  representation, 
minM         day             man              nhiU                ton               mine  ,.,.,.,                                                ,                           j-^-         ..u    I 

jgoD       1          130         v.T          91.84          S0.68          130  which  IS  entirely  proper,  we  now  have  a  condition  that 

JJ*J       3          JJ'i          4  2           2^24           0156          204  gives  US  a  paper  representation,  which  is  totally  inade- 
\ni  '.'.'.. .'.    3        i(H5         4.5           2.42           0.54          .348  quate.    While  It  Is  vcrv  nice  to  clcct  3  dlrcctor  from  au IBIS                        3             10.10                5.2                  2.48                  l'4<                 •>■•"  ^ 
isia  !!!!..    3        1242          6.4           2.49           0.46          413  outlying  SectioH,  wc  must  realize  that  as  the  lustitute  IS 
ini4                        4             18T4                S  7                  --51                  0.44                4(58  . 
i»i5  "'"!!    tJ        30H1          oi>            2.83            0.41          .'■>ir.  an  incorporated  body,  a  director  cannot  act  by  proxy,  or 

"i?  :"::::    H        S          ?:!           »:"           o:«          005  by  letter  ballot.    Ifhe  is  unaWe  to  attend  the  meetings, 1918  !!!..!    5        2803          8.0           3.74           0.47          561  .^^g  jj^.^.^  ̂ j^jy  ̂ j^^  j^ajjjg^  not  the  representation.     If  we 

"We  were  fortunate  in  being  isolated  from  labor-union  recognize  this  fact.  I  think  we  can,  in  a  large  measure, 

conflicts.    Even  during  the  "War  we  were  not  as  much  dis-  overcome  these  troubles  by  letting  the  Local  Sections  elect 
turbed  a.s  other  parts  of  the  country,  although  we  lost  men  who  may  be  residing  even  temporarily  in  the  East 

most  of  our  pood  men  by  volunteering  and  the  draft.    I  and  who  would  be  able  to  attend  the  meetings  and  repre- 

think  this  tabulation  of  results  illustrates  the  fact  that  if  sent  their  interests.     "We  also  have  another  method  of 

we  pay  atti-ntion  to  the  handling  of  the  men  and  really  representation,  for  we  find  in  the  constitution  of  the  In- 

trj-  to  help  them,  they  will  in  turn  help  us.    The  results  stitute  tliat  the  chairman  of  each  Section,  or  his  repre- 

obtained.  although  they  are  good,  are  still  not  near  what  sentative,  is  invited  to  all  the  meetings  of  the  directors, 

they  might  be.    Even  the  figure  of  8  tons  per  man,  I  be-  and  he  receives  the  minutes  of  the  meetings.    It  is  true, 

lieve.  under  favorable  conditions,  could  be  raised  to  as  he  cannot  have  a  vote,  but  my  own  experience  on  the 

high  as  20  tons  per  man,  without  any  increase  in  the  use  board  was  that  any  representative  from  the  "'A' est  had 
of  machinery.    During  the  period  that  this  table  covers  more  intluence  with  the  board  of  directors  than  if  he  had 

there  was  no  noteworthy  increase  in  the  use  of  machinery,  even  been  a  director,  for  they  were  inclined  to  consult 

the  only  exception  possibly  being  the  drill,  which  was  im-  local  sentiment  and  be  influenced  even  when  they  were 

proved,  but  it  would  have  made  only  a  fraction  of  a  not  enthusiastic  about  the  matter  in  question.    "What  we 
day's  difference  in  the  results,  because  we  had  very  few  really  need  is  that  the  Sections  sliall  become  more  con- 

drill.Ts— only  five  in  the  average  mine.     In  the  case  of  solidated,  so  that  they  will  take  a  more  unified  action  in 
the  hand-shovelers.  we  increased  the  amount  shoveled  matters  that  come  before  the  directors. 

from  12  or  15  tons  to  an  average  of  55  tons  per  shift,  and  p^  y^  ̂ g^^  ̂ j^^f  ̂ ^^  chairmen  of  the  various  Sections 
with  high  records  of  over  100  tons  per  man  per  shift.  should  correspond  with  the  chairmen  of  the  other 

This  was  all  done  without  any  bonus  system,  or  wiilwut  Sections,  so  as  to  elicit  local  opinion  on  sxthjects  coin- 
the  use  of  the  contract  system?  ing  before  the  board  of  directoisf 

No ;  the  shovelers  were  on  piece-work,  but  I  do  not  at-  Yes.    First,  let  the  questions  be  taken  up  by  the  Local 
tribute  our  success  to  the  piece-work,  for  in  several  in-  Section ;  then  let  it  get  other  Sections  that  are  influenced 

stances  we  increased  the  speed  on  day's  pay  even  more  by  the  same  considerations  or  viewpoint;  then  if  they 
than  we  did  on  the  piece-work.    The  difficulty  with  piece-  send  on  something  concrete  to  the  directors,  they  are  sure 
work  is  that  whatever  scale  you  first  introduce,  you  start  of  getting  a  good  hearing. 

at  such  a  low  efficiency  that  you  are  having  an  ever-  ^^^^^^  ̂ ^^^  ̂^^.^^.^  .,^  decentralization? broadening  gap  between  piece-work  and  dav-work.    It  is  „.,,,.         .          ,                 w                ,    ■„,♦;,„    ;„ 
(•    .1                  ̂   .1.  X                    X      J        ..1,        ̂     e  Yes,  I  believe  in  a  true  republican  organization,  in 

perfecflv  apparent  that  von  cannot  reduce  the  rate  tor  .,'.,..,,        ,  ,,            ̂ ^       -^      \    u  u^^^^^ 
' .             ,        •.,      .     V  ■           •        .11                           t.  ..  which  the  individual  and  the  small  units  shall  become piece-work    without    discouraging    the    men;    or    what  .           ,            ,  .     .i    •    i      i         j         i  „.;,i,„o 
'           .   .    ,u             *.  •        -f         •              ..u     1     .  more  active  and  attend  to  their  local  needs  and  wishes amounts  to  the  same  thing;  it  you  increa.se  the  day  s  pav.  ,           .                     ,  .,       ,.„       ...        .,          ♦;.„,!  ̂ ,. 
^,      ,•«.,.•.!.           1                •]     •                   1-1  and  requirements,  while  still  retaining  the  national  or- Thi-  dimculty  is  that  you  have  a  widening  gap,  which  .      .        „                 ,•    ..    i   <■       ̂ -            t     +  i,«,^  ti^^ca 

■             f  ,i    u  -J     J       J  1     p       :   .,  ganization  for  more  limited  functions.    Just  how  these can  never  be  successfully  bridged  and  be  fair  to  the  men.  ̂       ,       ,           ,    ,      ,•       t**!     to;     u +„  o.,,-  i^nt -.vitVi 
can  best  be  worked  out  is  a  little  difficult  to  say.  hut  ̂ \^th 

What  did  yow  do  nextf  ^  irank  discussion  of  all  the  questions  and  a  knowledge  of 

At  the  present  time  I  am  in  general  consulting  work,  the  facts,  I  have  every  confidence  that  the- engineers  can 
although  still  retained  as  a  consultant  by  the  New  Jersey  work  out  an  acceptable  solution  of  the  problem. 

Zinc  Company.  ^^  ̂ ^^^  hdicvc  that  the  Institute  is  more  effective  today 
Mr.  Thachi r,  I  am  aware  that  you  declined  the  nonmw-  ^iHh  its  larger  membership  than  it  mo5  when  it  «u.? 

tion  to  the  Presidency  of  the  American  Institute  of  a  smaller  and  a  mere  compact  organization? 

Mining  A-  MctaVurgical  Engineers,  but  you  take  a  fherc  is  no  reason  why  it  should  not  be  even  more  ef- 
kcen  intirast  in  its  affairs,  I  know,  and  I  jvould  like  fg^tive  with  a  larger  organization,  providing  that  these 
to  ask  you  what  you  consider  should  be  its  chief  ar^  proper  members,  because  we  can  see  that  in  the  future 
functions?  ^^.^  ̂^.^  ̂ ^j^^^  ̂ ^  ̂^^,  ̂^^^^^^.  ̂ j,^^,,,.  ,,„  big  as  we  are  now.  for 

It  seemed  best  for  the  Institute  that  I  should  decline  the  engineering  profession  is  going  to  gi-ow  and  take  a 
the  nomination  at  this  time,  but  I  believe  the  Institute  is  more  prominent  part  in  all  public  affairs.    It  is  only  a 
one  of  the  ̂ eatest  powers  that  we  have  for  good.    It  has  question  of  organization,  so  that  we  can  develop  the  real 
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resources  of  the  engineer.  We  now  have  something  like 
10,000  members,  but  in  the  future  we  are  going  to  have 
double  or  treble  this  number,  and  it  is  up  to  us  to  lay  the 
foundation  so  that  the  Institute  can  operate  successfully 
with  the  larger  membership. 

/  would  like  to  ask  you  u'hefher  you  think,  or  do  not 
think,  that  the  publishing  activities  of  the  Institute 
are  excessive? 

This  cannot  be  answered  in  a  few  words.  Necessarily 

the  mining  engineer  covers  a  broad  variety  of  subjects. 
To  satisfy  the  requirements  of  the  mining  engineer  we 
have  to  publish  papers  on  widely  divergent  subjects.  The 
only  solution  seems  to  me  to  be  that  we  must  classify  our 

publications  and  have  a  series  of  different  volumes,  let- 
ting each  member  be  entitled  to  one  or  two  of  these 

volumes  and  pay  an  additional  price,  or  the  cost  of  print- 
ing and  paper,  for  any  of  the  other  volumes  he  may  de- 

sire. It  is  true  this  would  largely  curtail  the  efforts  of 
those  who  wish  to  complete  a  set,  but  we  are  having  such 
a  mass  of  literature  on  all  subjects  that  most  of  us  have 
felt  that  we  could  no  longer  accumulate  all  of  it,  and, 

personally,  I  have  commenced  to  break  my  sets  and  give 

away  volumes  in  which  I  am  not  interested.  This  hap- 
pens with  our  State  Geological  Surveys,  which  cover 

broad  fields.  Most  of  us  are  only  interested  in  one  or 
two  of  the  subjects  and  we  find  it  utterly  impossible  to 
house  all  the  publications  that  come  to  us.  Thus,  in  our 
Institute  most  of  our  metal  minere  are  not  interested  in 

oil  and  do  not  care  to  receive  the  papers  on  oil.  We  have 
also  many  members  who  take  only  a  mild  interest  in  any 
of  the  publications,  and  they  certainly  do  not  wish  to  be 
flooded  with  printed  matter. 

Do  you  think  that  the  f^indamental  purpose  of  the  In- 
stitute is  to  promote  the  solidarity  of  the  profession 

and  to  bring  the  memibers  together  as  social  gather- 
ings, and  of  late  years  to  express  the  considered 

thought  of  the  profession  as  a  ivhole,  to  do  these 
three  things,  rather  than  to  act  as  a  publisher,  a 
work  that  is  being  done  fairly  ivell  by  other  agencies 

already  established' 
There  is  a  good  deal  to  be  said  for  this  view  of  the 

case,  but  there  are  many  papers  that  it  seems  necessary 
for  some  society  to  publish.    It  does  not,  however,  mean 
that  every  member  of  the  Society  could  possibly  read  all 
the  papers.     There  are  plenty  of  points  of  contact  on 
general  propositions,  of  engineering,  labor,  and  so  on, 
where  we  could  all  unite,  although  I  fully  agree  with 
you  that  the  main  tiling  is  to  promote  personal  cMjntact 
among  engineers.     It  is  quite  clear  you  cannot  get  this 
adequately  at  national  meetings,  so  we  must  develop  the 
sectional  meetings. 

/  forgot  to  ask  you  a  question  on  the  subject  of  educa- 
tion. You  ivere  a  teacher,  and  you  have  been  a 

practising  engineer;  you  are,  therefore,  in  a  position 
to  have  a  definite  opinion  as  to  the  kind  of  education 
a  ndning  engineer  ought  to  have? 

On  the  general  question  of  education  we  may  divide 

the  subject  into  three  classes :  scientific,  artisan,  and  en- 

gineering. In  the  case  of  the  scientist,  he  is  called  upon 
to  deal  with  natural  laws ;  his  training  and  work  do  not 
make  him  excel  in  the  work  of  engineering.  The  artisan 

is  simply  learning  the  manipulation  of  processes.  The 
mining  engineer,  I  believe,  requires  an  entirely  different 
training.  The  mining  engineer  is  the  pioneer,  the  builder 
of  civilization ;  his  training  must  include  the  study  of 
literature,  economics,  finance,  and  aU  the  branches  of 
knowledge  that  make  for  civilization.  Naturally,  he  must 
have  the  sciences,  but  more  particularly  the  applied 
sciences.  If  we  look  at  the  engineer  in  this  light,  we 
shall  see  tliat  he  has  a  place  in  the  future  that  is  broad, 
and  that  he  will  have  a  tremendous  influence  in  the 
world. 

Then  you  believe  in  a  liberal  education  instead  of  a  mere 

preparation  for  a  bread  and  butter  depoidency? 

Certainly ;  in  my  own  experience,  what  I  have  missed 
more  than  anything  is  a  classical  education. 

Mow  would  that  have  helped  you  as  a  mining  engineerf 

The  mining  engineer,  if  he  is  an  operating  man,  must 
take  his  position  as  a  leader  in  the  community.  He  must 
control  mankind,  not  only  in  relation  to  his  board  of 

directors  and  the  public,  but  vdt\\  the  working-men ;  un- 
less his  ideas  are  broad  and  he  understands  humanity 

and  is  able  to  express  himself,  he  cannot  be  effective. 

Then  you  maiyitain  that  a  classical  education  broadens  a 
man's  mindf 

It  certainly  does;  but  more  than  this,  it  gives  him  the 

power  to  express  his  thoughts,  either  written  or  spoken. 
Without  this  power,  no  matter  what  his  ideas  are,  he  can 
make  no  success. 

Hou^  about  Abraham  Lincoln  and  John  Bright? 

While  Lincoln  did  not  have  the  opportunities  for  school 

education,  he  was  a  big  enough  genius  to  overcome  this 
defect,  and  wherever  he  got  his  education,  we  can  see 
the  results  were  simply  classical. 

Then  by  'classical'  education  you  do  not  mean  the  learn- 
ing of  Greek  or  Latin? 

Well,  I  should  include  Greek  and  Latin,  for  most  of 
us  have  not  the  genius  of  a  Lincoln  to  omit  this  help  and 
succeed. 

What  do  you  consider  the  future  holds  for  mining  en- 
gineering as  a  profession  ? 

I  think  it  holds  grand  possibilities.  I  think  we  are 
just  at  the  start  of  an  era  in  which  the  engineer  is  coming 
into  his  own.  We  must  remember  that  engineers,  as  we 
understand  them  today,  were  unknown  fifty  years  ago, 

and  that  as  regards  great  enterprise  in  our  industry  it 
is  the  engineer  that  can  be,  and  from  his  training  is,  the 
best  fitted  to  achieve  results. 

Yon  have  no  fear  of  the  exhaustion  of  our  mineral  re- 
sources or  ccssatio7i  of  mining  on  a  large  scale? 

None  whatever ;  I  think  we  are  only  in  the  dawn  of  our 
mineral  development.  Years  ago  I  used  to  be  worried 
for  fear  our  resources  might  become  exhausted,  but  it  is 

simply  a  question  today  of  our  being  compelled  to  exploit 



238 MINING  AND  SCIENTIFIC  PRESS February  25.  1922 

lower-grado  rnutcriiil.  The  material  is  in  abundance,  if 

we  oan  hamlle  poonr  stuff.  Of  course,  this  will  naturally 

incTi-as.'  the  price,  but  the  price  will  not  prevent  the  use, 

for  when  we  carry  it  to  its  ultimate  consumption,  the 

l.ricf  of  tiie  crude  metal  usually  does  not  play  a  part  of 

more  than  5%  in  the  cost  to  the  ultimate  consumer.  For 

example,  an  automobile  docs  not  carry  over  a  ton  of  pig- 

in>n,  eiiuividcnt  to  two  or  three  tons  of  ore.  If  the  cost 

of  the  finished  automobile  be  a  thousand  dollars,  the  dif- 

ference in  tlie  cost  of  the  original  pig-iron  is  immaterial. 

^VIl(lt  do  you  iitfaii  by  thatf 

Whether  the  pig-iron  is  $20  or  $40  per  ton,  it  makes 

very  little  difference  to  the  cost  of  the  automobile  as 
sold  to  the  user  of  it. 

Mtaiiuhile  you  realize  the  continuing  and  growing  de- 
mand for  metals f 

Certainly  1  de,  because  if  we  go  back  fifty  years  and 
look  at  statistics  for  the  world,  we  find  insignificant 

figures  for  all  our  metals;  and  if  this  past  fifty  years  has 
givrn  us  our  tremendous  growth,  what  will  the  next  fifty 

years  do  1  \Vc  Imve  nowhere  near  reached  the  saturation 

point  of  consumption  in  the  civilized  countries,  and  we 
have  more  than  a  billion  people  that  are  coming  along  for 

consutiiption  as  they  become  civilized.  I  would  add  fur- 
ther that  my  own  belief  is  that  large  as  our  present 

figures  are.  it  will  be  less  than  15  years  before  these 
figures  for  the  world  will  be  doubled. 

Electrical  Hazards 

Dead-metal  parts  of  low-tension  equipment  should  be 

permanently  grounded,  according  to  S.  E.  Whiting  who 
recently  read  a  paper  before  the  National  Safety  Council. 

Hy  the  dead-metal  parts  we  mean  conduit,  cal)le-sheaths, 
switch-bo.xes,  compensator-  and  transformer-cases,  motor- 
frames,  and  switch-board  frames.     The  National  Elec- 

trical Code  calls  for  tlie  grounding  of  conduit,  but  it 

leaves  option  on  all  other  dead-metal  parts  between  per- 
manently grounding  the  parts  or  effectively  insulating 

tliem.     Following  the   Code,   the  electrical-wiring   con- 

tractor will  usually  be  found  to  have  gi-ounded  all  of  his 
conduit,  but  often  he  fails  to  ground  also  his  starting- 
boxes  and  motor-frames.    It  is  regrettable  that  the  Code 

suppfjrts  him  in  this  omission  because,  so  far  as  experi- 
ence goes,  there  have  been  more  low-voltage  fatalities 

from  the  omis.sion  to  ground  dead-metal  parts  than  from 
any  other  cause.    The  workman  lias  to  i)lace  his  haiuis  on 
the  switch-box  to  operate  it,  and  he  feels  at  liberty  also 
to  touch  any  motor-frame  or  cable-sheath  or  transformer- 
casing.  In-cause  the  part  is  evidently  not  insulated  and 
appears  to  be  harmless.    Inside  the  box  or  case,  however, 

th<'  live  parts  may  become  loose  or  the  insulation  may 
break  down,  and  <me  side  of  the  line  makes  contact  with 

the  enclosing  parts  and  the  case  or  box  becomes  charged 

to  line  potential.    No  short-circuit  of  the  line  follows  to 
blow  the  fuse  or  give  other  warning  of  the  defect;  the 

i'(|uipment  continues  in  operation  with  its  charged  case 
uiifil  some  workman  touches  it  and  completes  the  circuit. 

The  danger  of  exposure  to  high-tension  current  is  com- 

l)arativcly  limited;  we  are  here  considering  a  range  from 
about  20110  volts  up  to  about  100,000  volts.    The  wiring  is 

insulated  ou  pole-lines  or  in  undergiomul  conduits.    The 

transformei-s,    oil-switches,    and    liglitning-arresters    are 
isolated  in  power-stations  or  sub-stations  or  transformer 
bouses.    Tlie  bulk  of  exposure  is  to  employees  of  lighting, 

jiower,  and  railway  companies,  but  only  tlie  electrieian  or 
master-mechanic  is  given  access  to  live  parts.    All  men 

iHirmally  exposed  to  these  high-tension  hazards  are  espe- 
cially trained  in  electrical  work.     Prominent  engineers 

who  design  high-tension  stations  sometimes  give  too  much 

weight  to  the  fact  that  only  expert  operators  will  be  ex- 
]iosed  to  the  equipment.     Specific  cases  are  recalled  in 

which  the  designer  had  omitted  guards  from  13,000-volt 
bus-eompartmcnts,    althongli    the    bare    circuit    wiring 
reached  down  to  floor-level  and  within  a  few  inches  of 

the  aisle  where  the  operator  had  to  walk ;  where  he  had 
allowed  his  switch  blades  to  stick  out  when  open  beyond 

the   barrier  walls;   where  he   had  placed   a   grounding 
terminal  at  the  back  of  a  compartment  containing  live 

wires;  where  he  had  placed  eharging-cords  for  arresters 
close   to    live   choke-coils;    where   he   had    crowded    his 
switches  into  so  narrow  an  isle  that  the  operator  pulling 

one  switch  might  thrust  liis  elbow  into  live  parts  behind 
him.    There  is  no  justification  for  the  designing  engineer 

to  create  these  shock-hazards  merely  because  the  equip- 
ment is  to  be  isolated  and  handled  only  by  operators  who 

know  the  danger  and  will  not  get  hurt  if  they  are  careful. 

Any  man,  trained  or  untrained,  is  apt  to  slip  or  lose  his 

balance.    We  have  no  right  to  omit  the  enclosing  guards 

from  high-tension  equipment,  thus  exposing  the  operator 

to  a  fatal  shock  if  he  should  slip,  any  more  than  we  have 

the  right  to  send  men  to  work  overhead  on  staging  with- 

out providing  handrails.     Fortunately  many  designei-s 
are  now  providing  complete  mechanical  guarding  and 

adequate  clearances  when  the  design  is  planned,  but  the 

thoughtless  ones  have  made  it  difficult  for  the  safety  en- 
gineer to  avoid  the  shock  hazard  when  he  comes  along  at 

a  later  time.    The  building  is  sometimes  too  small  to  con- 

tain the  equipment  with  entire  safety. 

Large  quantities  of  oil  are  left  underground  when 

wells  are  abandoned  because  no  means  have  been  de- 

termined whereby  it  is  possible  to  recover  more,  accord- 

ing to  A.  W.  Ambrose,  chief  petroleum  technologist  of 

the  U.  S.  Bureau  of  Mines.  This  failure  to  effect  a 

greater  recovery  of  the  underground  oil  is  due  to  the 

exhaustion  of  the  subterranean  gas  flow,  says  Mr.  Am- 

brose. The  manner  in  which  gas  serves  as  an  expulsive 

medium  was  recently  shown  by  an  experiment.  A  steel 

container  about  three  feet  long  and  three  inches  in 

diameter  was  filled  with  sand,  whicli  was  then  thoroughly 

saturated  with  oil.  The  amount  of  oil  introduced  was 

known  by  weight  and  measurement.  After  the  sand  had 

been  saturated,  gas  was  forced  into  the  container  under 

a  prtssure  of  200  lb.  to  the  square  inch ;  then  a  valve  at 

one  end  was  opened  and  the  gas  was  allowed  to  escape, 

bringing  with  it  inrliaps  IS^t  of  the  oil  put  into  the  con- tainer. 
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Ventilation  and  Human  Efficiency 

By  Leonard  Hill 

•Stuffiness  arises  from  body-heat  stagnation  and  lack 
of  evaporation  from  the  skin  and  respiratory  surfaces, 
and  is  due  to  the  warmth,  humidity,  and  stillness  of  the 
air.  For  air  to  feel  fresh  it  must  have  a  cooling  and 

evaporative  power  sufficient  to  keep  the  skin  pleasantly 
dry  and  cool;  its  temperature  must  be  low;  it  must  be 
reasonably  dry  and  in  gentle  motion.  The  movement  is 

of  gi'eat  importance  because  it  prevents  stagnation  of  air 
that  is  warmed  and  made  humid  by  the  skin. 

In  rooms  and  workshops  occupied  by  men,  natural 
ventilation  set  up  by  inside  and  outside  differences  of 
temperature  is  sufficient  to  keep  the  air  in  a  condition  so 
that  neither  the  increase  of  carbon  dioxide  nor  the  dimi- 

nution of  oxygen  through  respiration  has  any  physiolog- 
ical effect.  Carbon  dioxide  in  the  air  up  to  1%,  has  no 

effect  on  a  resting  person,  except  slightly  to  deepen  his 
breathing.  Increase  of  carbon  dioxide  by  a  few  parts  per 
10,000  above  that  in  outside  air  has  no  influence  at  all. 
There  is  normally  5  to  6%  of  the  gas  in  the  deep  parts  of 
the  lungs,  and  the  physiological  regulation  of  breathing 
is  such  as  to  keep  this  amount  constant.  By  keeping  the 
percentage  low,  the  ventilation  is  sufficient  to  cool  the 
body,  to  evaporate  moisture  from  it,  and  to  reduce  the 
number  of  microbes  and  particles  of  dust. 

To  secure  proper  cooling  and  evaporative  power  in 
wann  places,  it  is  often  imperative  that  the  ventilation 
ohall  be  such  that  there  is  almost  no  measurable  increase 

of  carbon  dioxide.  On  the  other  hand,  in  cold  shops  such 
an  increase  as  12  to  20  parts  per  10,000  is  of  no  account. 
The  concentration  or  partial  pressure  of  oxygen  is  much 

lower  at  the  famous  Alpine  health  resorts  than  it  ever  be- 
comes in  stuffy  rooms,  a  fact  that  proves  that  the  diminu- 

tion of  oxygen  in  such  rooms  is  of  no  importance.  There 

are  no  organic  chemical  poisons  in  exhaled  air;  the  sup- 
position of  the  existence  of  such  has  been  negatived  by 

exact  experiment.  The  stuffy  air  of  crowded  rooms  and 

workshops  is  contaminated  with  microbes  explosively  ex- 
haled from  the  respiratory  passages  in  coughing,  sneez- 

ing, and  speaking,  and  dusted  from  clothes  soiled  by  skin 
or  excreta.  Such  microbes  disseminate  catarrhs  and  eon- 
sumption  ;  they  cause  a  great  deal  of  sickness  aud  lost 
time.  The  confined  air  of  rooms  and  workshops  is  also 
contaminated  with  dust.  Free  silica  and  lead  dusts  have 

a  deleterious  effect.  Other  dusts,  such  as  chalk-  and  coal- 

dust,  and  some  dusts  containing  animal  or  vegetal  mat- 
ter, such  as  flour  or  bone-meal,  seem  relatively  harmless : 

they  are  not  poisonous,  but  ultimately  they  produce 
chronic  asthma  among  those  wlio  inhale  them.  Some 
people  are  hypersensitive  to  dust.  It  is  claimed  in  the 
United  States  that  ventilation  should  be  such  as  to  keep 
dust  down  to  200,000  of  the  finer  particles  (that  reach 

♦Abstracted  from  Bulletin  205,  I.  M.  M. 

the  lungs)  per  cubic  foot,  as  measured  by  the  Palmer 
dust-counter.  In  many  workshops  and  mines  the  dust 
particles  present  number  many  millions,  even  hundreds 
of  millions,  per  cubic  foot. 

A  high  cooling-power  excites  the  tone  of  the  muscles 
and  maintains  the  metabolism  of  the  body.  The  body  is 
stimulated  to  maintain  its  own  heat  by  combustion  of 
food,  this  increased  combustion  depending  on  greater 
glandular  and  muscular  activity.  The  fire  of  life  is  kept 
burning  brightly.  Greater  depth  of  breathing,  improved 

circulation  of  blood,  better  appetite,  digestion,  and  ab- 
sorption of  food  result,  constipation  is  avoided,  and  the 

bowels  are  kept  clean  of  bacterial  poisons  owing  to  the 
better  use  of  the  food,  the  more  active  circulation,  and 
the  improved  muscular  tone  of  their  walls.  General 
health  and  immunity  from  disease  are  thus  promoted. 
The  breathing  of  cool  air  of  low  humidity  results  in  a 

greater  blood-flow  through  the  respiratory  tract  and  a 
greater  evaporation  of  fluid.  This  tends  to  keep  it  clean 
and  healthy,  and  free  from  infection. 

In  the  first  reportf  of  the  Committee  on  the  control  of 

atmospheric  conditions  in  hot  and  deep  mines  this  state- 
ment may  be  found : 

If  we  feel  cold  or  feel  hot  we  put  on  or  discard  cloth- 
ing, or  else  avoid  the  cold  or  hot  atmosphere,  or  we  regu- 
late the  amount  of  muscular  exertion  and  the  accompany- 
ing heat-production  in  the  body.  Hence,  so  long  as  a 

man  is  in  a  position  to  take  suitable  voluntary  measures, 

lie  is  in  little  danger  of  harm  from  heat  or  cold.  He  re- 

quii-es  no  thermometer  to  tell  him  whether  he  is  getting 
too  cold  or  too  hot;  a  feeling  of  discomfort  warns  him  at 
once.  It  is  only  when  he  is  unable  or  unwilling  to  follow 

the  promptings  of  nature  that  he  runs  risk  from  heat  or 
cold.  For  instance,  there  is  grave  ri.sk  to  soldiers  who 

have  to  march  in  warm  and  humid  air  and  in  uniforms' 
unsuited  for  warm  weather,  or  to  Europeans  who  de- 

liberately refrain  from  discarding  their  thick  clothing  in 
warm  tropic  climates.  To  miners,  however,  the  risk  of 

actual  injury  from  heat  is  absent  under  ordinary  condi- 
tions. Work  in  metalliferous  mines  is  often  performed 

in  places  where  the  air  is  so  warm  and  moist  that  con-' 
tinuous  labor  would  be  impossible.  The  men  work  for 
short  periods  only,  and  come  out  as  soon  as  they  begin  to 

feel  uncomfortable.  In  this  way  the  work  is  carried  on' 
\vithout  risk  to  safety  or  health ;  but  it  is  expensive  on  ac- 

count of  loss  of  time. 

Further  on  in  the  report  Dr.  J.  Haldane  discusses  the 

question  whether  a  high  wet-bulb  temperature  is  danger- 

ous to  health.  He  says:  "I  have  watched  to  see  if  there 
is  any  evidence  of  health  being  affected  by  higli  wet-bulli 
temperatures,  and  I  could  find  none;  I  do  not  believe 

tTrans.  Inst.  Min.  Eng.,  1920,  LVIII.  pp.  231-256. 
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there  is  any".  I  agrco  with  the  statoment  that  people 

can  work  for  short  periods  in  warm  humid  atmospheres 

without  ham  to  health,  so  long  as  they  are  exposed  to 

c<K>l  air  in  their  leisure  hoiii-s.  If,  on  the  other  hand. 

they  go  from  work  to  shut-up  tenement-ilwellings, 

rrowdeil  conveyances,  bars,  tea-shops,  or  cinemas,  their 

health  is  weakened  by  stapnant  air,  and  the  humid  warm 

air  of  their  workplace  eontributes  to  this  effeet. 

The  Cornish  miners  have  a  high  death-rate  from  phthi- 

sis and  respiratory  diseases,  and  this  is  attributed  largely 

to  the  inhalation  of  silica  dust.  I  think  that  the  pneu- 

monia whieli  destroys  so  many  native  workers  in  South 

African  mines  is  due  to  the  atmospheric  conditions  as 

well  as  U»  infection  acting  on  an  'unsalted'  race.  The 

death-rate  from  all  causes  and  from  phthisis  is  considt  r- 

ahly  higher  among  tho.se  who  work  in  stagnant  warm  at- 

mospheres than  it  is  with  open-air  workers.  It  lias  been 
shown  recently  that  with  the  spinners  and  weavers  of  the 

Fall  River  district  there  is  a  nuich  higher  death-rate 

from  phthisis  thaii  occurs  with  those  not  engaged  in  the 
warm  moist  mills  and  sheds;  tlie  Irish  spinners  and 

weavers  have  a  nuicb  higher  mortality  than  the  English, 

iH-eause  the  Knglish  are  a  more  salted  race,  having  been 

longer  exposed  to  tuberculosis  in  cities  and  factories,  and, 

iiaving  Iieeome  kilbnl  or  immunized  by  small  infections. 

tfrnw  more  resistant  to  the  disea.se. 

There  is  overwhelming  proof  that  a  warm  moist  cli- 
mate, such  as  is  in  Singapore,  is  disa.strous  to  flie  health. 

vigor,  and  erticii-ney  of  Europeans;  the  officials  there 

have  to  take  a  year's  leave  every  four  years  to  recover. 
Even  tlie  native  JIalays  are  of  little  good  as  wnrkei's.  and 
liave  a  low  resistance  to  disease.  Cliinese  and  Indians  do 

all  the  eflfective  work.  Often  the  wet-bulb  temperature 
is  so  high  that  the  body  cannot  be  cooled  by  sweating:  a 

gang  of  workers  in  Singai)ore  may  be  seen  standing  idle. 

impelled  to  be  so  by  natural  law.  The  high  cooling  and 

evaporative  power  of  open  moving  air  has  a  most  bene- 

tieial  effect  on  the  health.  Such  physical  conditions,  not 

the  chemical  purity  of  the  air,  are  potent  in  producing' 
the  effect  of  a  holiday  spent  at  the  seaside  or  on  the  hills; 

there  is  an  al»sence  of  dust  and  germs  coughed  and 

sneezed  by  carriers  of  disease.  My  co-workers  and  I  have 
proved  by  a  large  number  of  researches  on  the  metabol- 

ism of  the  lK)dy,  on  the  production  of  body-heat  in  calor- 

ies per  hour,  that  this  is  increased  notably  by  exposure  to 
the  open  air.  The  warm  radiant  heat  of  the  sun  and  the 

•Irving  power  of  the  air  have  a  great  curative  effect  on 

dim-ased  parts. 

There  are  two  lessons  to  be  learned  by  employers: 

1.  That  attention  to  good  ventilation  and  the  mainte- 

nance of  a  high  standard  of  cooling  and  evaporative 
power  will  mean  less  sickness,  greater  health,  and  more 
enjoyment  of  life. 

2.  That  a  cooling  power  adjusted  to  the  severity  of 
work  and  the  production  of  heat  will  enhance  human  effi- 

ciency and  output. 

The  human  body  regulates  its  temperature: 

1.  Hy  varying  the  blood  circulation  near  the  surface  of 

the  skin  and  thus  the  heat  lost  by  radiation  and  convec- 
tion ; 

2.  Ry  varying  the  output  of  sweat  and  consequent  loss 
of  heat  by  evaporation  ; 

3.  To  a  minor  degree  by  varying  respiration  and  evap- 
oration from  the  respiratory  membrane; 

4.  To  a  minor  degree  by  taking  hot  or  cold  fond  and 
drink,  and  baths; 

5.  By  varying  the  amount  and  eharaiter  of  clothes, 

and  so  the  los.s  by  i-adiation  and  convection  and  evapora- 

tion; 

6.  By  exposure  to  sun  and  wind,  by  confinement  in 

still  air,  and  by  artificial  sources  of  heat  or  cold,  such  as 

tires,  steam-coils,  cool  surfaces,  or  fans. 

The  body  thus  regulates  its  heat  successfully  in  all  but 
extreme  conditions.  It  cannot  do  so  in  an  atmosphere 

with  a  wet-bull)  temperature  approaeliing  closely  to  or 

i.bove  body-temperature,  for  both  evaporative  and  con- 
vective  heat-loss  are  then  too  little.  In  a  wind  with  wet- 

l)ulb  temperature  above  body  temperature,  heat  is 

rapidly  gained  by  the  body.  A  dry  hot  wind  will  also 

heat  the  body  if  sweating  fail  tlirough  fatigue,  or  if  the 

heat  be  so  great  and  the  wind  so  liigh  that  more  heat  is 

brought  to  the  skin  than  the  evaporation  of  .sweat  can 

take  away.  Ilaldane  takes  the  wet-bulb  temperatui-e  as 
the  measure  of  estimating  atmospheric  conditions  suit- 

able for  the  efficient  output  of  workers.  He  considers  the 

limit  for  men  resting  and  lightly  elad  is  88°F.,  or  9.3°F. 
in  a  wind  of  170  ft.  per  minute.  If  active  work  be  done. 

the  figures  are  78°F.  for  still  air  and  85°F.  in  air  moving 

]:i.5  ft.  per  minute.  At  80''F.,  wet-bulb  temperature,  he 

.says  that  tlie  work  of  a  miner  decreases,  and  at  8:5°F. 

hard  work  is  impossilile.  He  gives  70°F.,  wet-bulb  tem- 
])erature.  as  the  desirable  maximum  for  spinning-mills 

and  weaving-sheds,  and  7o°F.  as  the  permissible  maxi- 
mum. J.  L.  Bruce  regards  the  dew-point  as  a  better 

guide  than  the  wet-bulb  temperature,  and  fixes  62°F.  as 

the  permissible  maximum  dew-point.  "With  a  dry-bulb 
temperature  of  111°F.,  a  wet-bulb  temperature  of  82°F., 
and  .with  the  dew-point  at  66°,  hard  work  could  be  done; 

with  a  dry-bulb  temperature  of  90°,  a  wet-bulb  temper- 
ature of  81°.  and  with  the  dew-point  at  74.5°.  mental 

and  physical  woi'k  was  almost  impossible.  The  convec- 
tion currents  in  the  open  air  were  greater  in  the  one  case 

than  in  the  other.  Chamber  experiments  and  observa- 
tions in  mines  cannot  be  performed  in  the  open  air. 

Radiation  from  the  sun  or  other  source  of  heat  come  into 

Iilay,  and  may  make  neither  wet-bulb  nor  dew-point  a 
( orrect  indicator  of  conditions  suitable  for  man. 

I  have  introduced  the  kata-thermometer,  an  instrument 

to  measure  the  cooling  and  evaporative  power  of  the  air 

exerted  on  a  surface  at  approximately  body-temperature. 
The  'kata'  is  an  alcohol  thermometer  with  a  bulb  about 

4  cm.  long  and  2  em.  diam..  and  a  stem  20  cm.  in  length, 

with  graduation  marks  at  100°  and  95°F.  The  bulb  is 
heated  to  alwve  100°F.  in  hot  water  (a  thermos  fla.sk  is 
convenient),  dried,  and  suspended  in  air,  and  the  rate  of 

cooling  observed,  that  is,  the  time  in  seconds  that  the 

meniscus  takes  to  fall  from  100°  to  95°F.  By  dividing 
the  time  into  a  factor  (determined  for  each  instrument) 

the  rate  of  cooling  of  the  'kata'  surface  at  98.4° F. 
(35.6°C.)  is  calculated  in  millicalories  (1/1000  gm.  cal- 
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ories)  per  square  centimetre  per  second.  The  dry  'kata' 
cools  by  radiation  and  convection;  in  still  air,  radiation 

may  effect  half  the  cooling;  in  wind,  it  becomes  insig- 
nificant compared  to  convective  loss.  In  a  chamber  at 

98.4°F..  convective  and  radiation  cooling  of  the  dry 

'kata',  just  as  of  the  human  body,  cease;  above  this  tem- 
perature tlie  dry  'kata'  is  wanned,  not  cooled  by  the  air, 

and  the  greater  the  wind  the  quicker  is  it  warmed.  The 
rate  of  warming  may  be  measured  by  first  cooling  the 

'kata',  by  wetting  it  and  permitting  evaporation. 
A  wet-bulb  reading  of  the  'kata'  is  taken  by  sun-ound- 

ing  the  bulb  with  a  wet  muslin  glove ;  this  gives  the  rate 
of  cooling  by  evaporation,  convection,  and  radiation. 

The  ditference  between  the  dry  and  wet  'kata'  readings 
gives  the  evaporative  rate  of  cooling.  The  wet  'kata' 
ceases  to  be  cooled  when  the  wet-bulb  temperature 

reaches  98.4°F.,  and  is  wanned  by  the  air  in  which  the 
wet  bulb  is  higher  than  this.  Wind  greatly  increases  the 

cooling  of  the  wet  'kata'  when  the  wet  bulb  is  below 

98.4°.  In  these  respects  the  'kata'  behaves  like  the 
sweating  man. 

The  ordinary  thermometer  indicates  the  average  tem- 
perature of  its  surroundings ;  it  is  not  a  dynamic  instru- 

ment producing  heat  like  the  human  body,  and  shows 

nothing  as  to  the  cooling-power  exerted  by  the  air  on  the 
body,  which  depends  chiefly  on  wind.  It  is  a  poor  meas- 

ure of  ventilation.  This  is  illustrated  by  the  following 

readings  taken  on  days  when  the  wet-  and  dry -bulb  tem- 
perature readings  were  approximately  the  same : 

Temperature 
Dry  Wet 
bulb.  bulb, 
°P.  °F. 

Jan.  9.  strong  north  wind .  .      38  35 
Nov.    17,    south-east    wind, 

sunny  after  frost           38  35 
Nov.    2,    inist,    almost    calm     42  43 

It  must  be  noted  that  the  'kata'  gives  the  cooling  and 
evaporative  power  of  the  air,  exerted,  not  on  the  human 

body,  but  on  its  own  surface,  which  is  comparable  in  size 
to,  say,  half  a  human  thumb.  The  large  ma,sses  of  a 

man's  limbs,  head,  and  trunk  have  a  much  .smaller  sur- 
face in  proportion  to  their  mass  than  the  'kata',  and  cool 

much  less  readily,  A  man,  too,  is  clothed ;  and  clothing 
halves  the  heat  loss.  The  influence  of  clothing  can  be 
studied  by  putting  gloves  of  diiferent  materials  on  the 

dry  and  wet  'kata'  bulb,  I  have  fixed  the  standard  that 

the  dry  'kata'  reading  should  be  kept  at  not  less  than  6 
and  the  wet  at  18  in  rooms  and  workshops,  and  advise 
that  the  cooling-power  should  be  higher  than  6  for  severe 
forms  of  mechanical  work. 

By  adjusting  the  cooling-power  to  the  heat  production 
of  the  worker,  sweating  can  be  prevented,  and  the  work 
done  with  comfort  and  ease.  The  curse  of  Adam  can  be 

removed  by  the  aid  of  a  fan ;  2  lb.  of  sweat  per  liour  can 
be  lost  by  a  man  in  a  hot  room,  or  in  a  hot  tropical  cli- 

mate. In  relatively  dry  hot  air  the  sweat  is  lost  without 

any  visible  moisture  being  seen  on  the  skin,  and  1  lb.  per 
hour  may  be  lost  without  skin  or  clothes  becoming  damp  ; 
3  gal.  or  more  of  water  is  drunk  per  day  to  counteract  the 
loss  by  sweating  in  such  a  climate.  The  sweating  mech- 

anism may  become  fatigued,  or  fail,  as  a  result  of  sick- 
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ness ;  and  then  the  man  in  such  a  climate  is  in  imminent 

danger  of  heat-stroke.  He  may  be  saved  from  this  by  a 
water-spray  and  fan,  by  inducing  artificial  sweating. 
We  do  not  want  to  sweat  visibly  in  Workshops,  and  have 
our  clothes  made  damp.  The  sweat  is  an  emergency 
method  of  cooling.  We  want  to  keep  the  body  comfort- 

ably cool  and  dry  by  cooling  wind. 

Using  my  methods,  extensive  researches  have  lieen  car- 
ried out;  these  show  that  the  cooling  and  evaporative 

powers  are  frequently  beneath  the  standards  I  have 
fixed.  The  figures  obtained  show  how  different  are  the 

conditions  to  wliich  the  indoor  worker  is  exposed  com- 
pared to  those  of  the  outdoor  worker ;  the  latter,  in  spite 

of  low  wage,  has  a  much  higher  expectation  of  life.  Th*? 

eft'ect  of  windows  and  artificial  ventilation  has  been 
studied ;  the  conclusion  reached  was  that  extraction  fans 

offer  the  most  effective  means  of  securing  movement  of 
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WIND  VELOCITY  AND  'kATa'  COOLING-POWER 

the  air.  I  have  calculated  from  the  heat  output  of  differ- 
ent workers,  and  their  evaporative  loss  at  rest,  that  the 

tailor  requires  a  dry  'kata'  cooling-power  of  5  to  cool  him 
by  convection  and  keep  him  from  increased  heat  loss  by 

evaporation ;  a  shoe-maker,  7 ;  a  man  sawing  wood,  1 8. 
We  need  not  stop  any  increase  of  insensible  sweating, 
but  we  may  stop,  with  advantage,  visible  sweating  and 
any  feeling  of  heat  stagnation  and  lack  of  comfortable 
freshness.  At  the  same  time  we  do  not  want  to  produce 

over-cooling.  The  adaptation  of  people  to  warm  or  cool 
surroundings  is  great ;  they  require  to  be  brought  grad- 

ually from  an  enervating  over- warm  environment  and 
accustomed  to  one  that  is  fresh  and  stimulating.  Most 
people  detest  cool  drafts ;  but  consumptives  that  are  used 

to  open-air  treatment  like  them,  and  dislike  closed  rooms ; 
it  is  a  matter  of  custom.  So,  too,  with  clothing.  Many 

nowadays  over-clothe  themselves  for  fear  of  catching 
cold,  which  is  really  caught  by  confinement  in  stuffy 
rooms  and  from  microbic  infection.  This  is  a  lesson  that 

people  require  to  learn ;  traditional  lore  now  keeps  many 
from  acquiring  healthy  hardiness  and  from  enjoying  life, 

Dr,  A,  J,  Orenstein  and  H,  J,  Ireland  have  used  the 

'kata'  for  estimating  the  effect  of  atmospheric  conditions 
on  output  and  fatigue.  They  used  two  forms  of  ergom- 
eter,  one  imitating  hammer-drilling,  which  proved 
troublesome,  and  the  other  a  hand-driven  rnnch  that 
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aetwl  on  a  hand  l.rake.  A  revolution-counter  i
ndieated 

the  number  of  turns  given  by  the  operator,  whereas
  the 

work  done  durini:  eaeli  revolution  was  kno^vn  by  t
he 

friction  on  the  brake.  Native  labor  was  employ
ed. 

Effieienev.  taken  at  KH)  with  a  dry  'kata'  cooling
-power 

of  6,  was  fouml  to  fall  to  50  when  the  cooling-power 
 fell 

to  l';  and,  as  the  result  of  observations  made  through  a 
8.1-tion  of  the  mine,  the  authors  concluded  that  21%  of 

.•iitput  was  iH-ing  lost  through  inadequate  cooling-power 

of  the  air.  By  fanning  the  ergomet^r  workei-s  
when 

they  were  in  a  warm  place,  a  467o  increase  of  output 

was  obtained  on  one  day  and  a  32%  increase  on  another. 

The  authors  draw  attention  to  the  risks  of  the  workers 

passing  from  the  hot  and  wet  workings  to  the  outside 

air.  which  has  a  high  cooling-power. 

Dr.  H.  M.  Vernon  has  investigated  the  eflfect  of  ven- 

tilation on  output  of  tin-plate  factories.  In  the  factory 

with  a  fan  eflfect ively  cooling  the  workers  the  seasonal 

variation  of  output  was  only  3%,  whereas  at  other  fac- 

torii's  where  ventilation  was  less  efficient  the  output  fell 

off  in  July  and  August  by  10  to  13%.  In  a  large  tube- 

drawing  factory  I  found  clusters  of  large  air-ducts  to 

carry  air  to  cool  the  men  in  front  of  the  furnaces.  Work 

was  done  in  comfort,  the  output  was  excellent,  and  in- 

dustrial unrest  was  unknown;  good  management  in  other 

respects,  no  doubt,  contributed  in  part  to  this.  In  the 

recent  warm  October  weather  I  found  that  a  walk  of 

one  mile  along  the  sea-shore  in  16  minutes,  dressed  in 

(irdinarv-  clothes  and  a  sweater,  sent  the  pulse  to  150 ;  in 

bathing  costume  it  rose,  under  the  same  circumstances, 

to  130.  In  one  case  the  walk  was  a  ta.sk;  in  the  other 

ease  it  was  a  pleasure.  The  heart  is  fatigued  by  having 
to  send  blood  to  the  skin  to  be  cooled  by  sweating. 

I  have  recently  contrived  an  electrical  kata-thermome- 

tt-r.  and  have  also  perfected  a  recording  electrical  kata- 

thermom<;ter.  The  'kata'  is  a  most  convenient  and  sensi- 

tive anemometer,  particularly  for  measuring  slight  air- 

currnits  indoors.  It  totals  not  only  unidirectional  cur- 

rents but  eddies,  and  is  tiuis  superior  to  any  vane  ane- 
mometer. Miss  D.  Hargood-Ash  and  I  have  done  a  great 

deal  of  work  to  secure  accurate  formulae  for  the  dry  and 

wet  'kata';  those  we  published  during  the  War  have 
now  been  modified  by  renewed  research  in  the  big  wind- 
tunnels  at  the  National  Physical  Laboratory  and  at  the 

East  lyondon  College.  The  need  for  aeroplane  experi- 
ments prevented  us  from  adequately  utilizing  these 

tunnels  during  the  War. 

We  have,  with  the  help  of  Dr.  II.  M.  Vernon,  investi- 

gated low  air-velocities,  by  fastening  the  'kata'  to  a 
rotating  arm.  and  by  allowing  for  the  swirl  effect  by 

measuring  this  on  a  stationar>'  'kata'  that  was  passed 
elosj'  by  it.  The  new  formulae  agree  with  observations 

taken  at  Oxford  by  Dt".  Vernon  and  in  Ilanipstead  by 
us.  at  the  National  Physical  Laboratory  tunnels  and  the 
East  London  tunnels,  and  with  anemometer  readings 

taken  by  a  eup  anriimmeter  at  Kew,  and  with  one  stand- 
ardized at  the  Niitiiiiijd  Physical  Laboratory.  Thesi' 

formulae  I  give  in  various  forms.  They  are  final,  and  I 
think  trustworthy: 

Dry  'Kata"  Stu^i.-Air  Fohmula 
11-021   {4>-t) 

Where  (^  =  the  mean  temperature   of   the  range   of 

cooling,  that  is  ,  36.5°C.,  and  t  =  the  temperature  of  the air. 

Dky  'Kata'  and  Wind  Formtl.e 

For  wind  velocities  equal  to.  or  greater  than: 
]  metre  per  second. 
2.25  miles  per  hour. 
200  ft.  per  minute. 

H=  (0.13  + 0.47  V  v)    (36.5-0   
Where     77  is  in  niillicalories  per  see.  per  sq.  cm. 

V  "   "   metres  per  second, 

i  "  "  degrees  Centigrade. 
(i) 

Where 
H=  (0.072  +  0.17  Vv)    (97.7-0    ... 
H  is  in  niillicalories  per  sec.  per  sq.  cm. 
V  "   "   miles  per  hour. 
•<  "  "  degrees  Fahrenheit. 

,(ii) 

fl-=(0.072  +  0.019Vv)    (97.7-0    .. 
Where     H  is  in  niillicalories  per  sec.  per  sq.  cm. 

r  "  "   feet  per  minute. 

<  "  "  degrees  Fahrenheit. 

(iii) 

For  wind  vt  locities  equal  to  or  less  than ; 

1  metre  per  second. 
2.25  miles  per  hour. 

200  ft.  per  minute. 

H=  (0.20  +  0.40  Vv)    (36.5-0   
Where    E  is  in  niillicalories  per  sec.  per  sq.  cm. 

V  "   "   metres  per  second. 

<  "  "  degrees  Centigrade. 

(iv) 

H=  (0.11 +  0.15  V^')    (97.7-0    •••• 
Where    H  is  in  niillicalories  per  sec.  per  sq.  cm. 

V  "   "   miles  per  hour. 

t  "   "   degrees  Fahrenheit. 

(v> 

ff=  (0.11  + 0.016  Vi^)    (97.7-0    •• 

Where    H  is  in  niillicalories  per  sec.  per  sq.  cm. 
V  "  "   feet  per  minute. 

<  "   "   degrees  Fahrenheit. 

(vi) 

Wet  'Kata'  Wind  Formul.?: 

For  wind  velocities  to  or  greater  than: 

1  metre  per  second. 
2.25  miles  per  hour. 

200  ft.  per  minute. 

Ii^^{0.h)  +  1.10^i:-)    (.36.5-/0    ... 
Where     H'  is  in  niillicalories  per  sec.  per  sq.  cm. 

V  "  "   metres  iier  second. 

'   degrees  Centigrade,  wet  bulb. 

(i) 

t' 



February  25,  1922 MINING  AND  SCIENTIFIC  PRESS 26:? 

Where 
ffi=(0.05C  +  0.47  ̂   v)   (97.7 -<0   •• 
2?^  is  in  milliealories  per  sec.  per  sq.  cm. 
II    "   "  milrs  per  hour. 
fi  "   "   degrees  Fahrenheit,  wet  bulb. 

,(ii) 

H' =  [OmG  +  0.11  ̂   v)  {97.7- 1^)    .. 
Where     H^  is  in  milliealories  per  sec.  per  sq.  cm. 

V    "   "   feet  per  minute. 
•  t'  "  "   degrees  Fahrenheit,  wet  bulb. 

(iii) 

For  wind  velocities  equal  to  or  less  than : 
1  metre  per  second. 
2.25  miles  per  hour. 
200  ft.  per  minute. 

£?!=  (0.35  + 0.85  ̂ y)   (36.5- <^)    ... 
Where    H^  is  in  milliealories  per  sec.  per  sq.  em. 

V  "   "   metre  per  second. 

V  "   "   degrees  Centigrade,  wet  bulb. 

(iv) 

ffi  =  (0.19  +  0.36f  v)  (97.7  -  <n   . . . . 
Whei'e     H^  is  in  milliealories  per  sec.  per  sq.  cm. 

V    "  "  miles  per  hour. 
f-  "  "  degrees  Fahrenheit,  wet  bulb. 

(V) 

Wh ere 
iIi=(0.19  +  0.082'^  f)   (97.7-<i)    .. 
JET'  is  in  milliealories  per  sec.  per  sq.  cm. 

V    "   "   feet  per  minute. 
p  "   "   degrees  Fahrenheit,  wet  bulb. 

(vi) 

The  Electric  'Kata'.  The  electric  'kata'  is  a  modi- 

fied form  of  the  ordinary  'kata',  designed  to  enable  the 
cooling-powers  to  be  read  with  little  more  trouble  than 

is  an  ordinary  thei-mometer.  The  instrument  consists 

of  an  ordinary  'kata'  bulb,  but  the  stem  covers  a  range 
of  temperature  from  25.5°  to  4-l:°C.,  cooling-powers  4  to 
9  being  marked.  Through  the  bulb  is  passed  a  high- 
resistance  wire ;  and  a  constant  supply  of  heat  is  pro- 

duced by  introducing  the  instrument  into  an  electric 
circuit  and  by  keeping  the  current  constant.  The  heat 

given  to  the  'kata'  per  second  remains  the  same  and  the 
loss  of  heat  depends  upon  the  difference  between  the 
temperature  of  the  bulb  <^  and  the  air  temperature  t ; 
so  that  when  t  alters,  it  is  evident  that  (f>  must  also  alter, 

and  in  this  way  the  cooling-power  may  be  determined. 
The  following  theory  contributed  by  Miss  Hargood-Ash 
gives  the  relation  between  the  value  of  the  cooling-power 

and  the  electric  'kata'  temperature: 
For  the  ordinary  'kata'  in  still  air  we  have  tlie  general 

formula 

21  =  0.27  {<l>-t)  (i) 

where  H  is  the  cooling-powder,  <^  the  mean  temperature 
of  the  range  of  cooling  and  t  the  air  temperature. 

For  the  ordinary  range  this  is 

ff  =  0.27  (36.5-0  (ii) 

Now  in  (i)  if  the  'kata'  could  be  kept  at  a  tempera- 
ture of  (f>  for  a  given  value  of  t.  the  loss  of  heat  per 

second  would  i^till  be  given  iiy  77;  tliis  is  what  is  done  in 

the  electric  'kata',  and  therefore  (i)  may  be  taken  as  the 

equation  of  the  electric  'kata'  where  <t>  is  the  tempera- 

ture-reading of  the  electric  'kata'.  In  the  electric  'kata' 
H  is  fixed;  let  its  value  be  h,  then  at  any  temperature 
t,  we  have  from  (i). 

7i  =  0.27  {<f>-t) 

or  *  =  '^"T:2r  ^'"^ 
substituting  this  value  of  t  in  (ii)  we  get 

H=0.27  (36.5 -[,^--5^]) 

=  0.27   (36.5-./.)  +h,  (iv) 

giving  a  simpler  linear  relation  between  H  and  <^,  and 
every  value  of  <^  has  a  corresponding  value  of  77. 

This  formula  does  not  hold  when  there  is  a  wind,  but 

if  the  electrical  'kata'  is  kept  at  the  standard  6  to  7,  the 
error  is  small. 

Eecording  'Kata'.     The  recording  'kata'  is  a  modifi- 

cation of  the  ordinary  'kata',  designed  so  that  an  auto- 
matic record  of  the  cooling-powers  may  be  obtained. 

The  bulb  of  the  instrument  has  a  coil  of  wire  of  high- 
temperature  resistance,  this  coil  forming  one  arm  of  a 
Wheatstone  bridge.     The  resistance  in  the  other  three 
arms  are  so  arranged  that  the  bridge  is  balanced  when 

the  'kata'  coil  is  at  a  temperature  of  36.5°C.     The  heat 
required  to  produce  this  temperature  is  supplied  by  the 

current  flowing  through  the  coil.    The  value  of  this  cur- 
rent is  read  on  an  ammeter  in  series  with  the  coil ;  the 

resistance  of  the  coil  being  known,  the  heat  production 

per  second  is  calculated  easily;  this  will,  of  course,  be 
equal  to  the  loss  of  heat  if  the  temperature  of  the  bulb 
remains  constant ;  the  current  readings  may  therefore 

be  expressed  directly  in  cooling-powers.     An  automatic 
arrangement  regulates  the  current   so  that  a  tempera- 

ture of  36.5°C.  is  maintained  by  the  bulb,  the  current 
being  increased  when  the  cooling-power  becomes  greater 
and   diminished   as   the   cooling-power   decrea.ses.      The 
ammeter  furnishes  the  recording  part,  the  needle  being 
caused  to  mark  its  position  at  regular  intervals  on   a 

paper  drawn  beneath  it  at  a  steady  rate.    The  recording 
'kata'  allows  continuous  records  to  be  taken  of  the  cool- 

ing-power of  the  air.     Thus  the  cooling-power  at  any 

moment  in  any  part  of  a  mine  is  available  at  the  man- 

ager's office  on  the  surface. 

During  1921,  states  a  consular  report,  there  were  only 

four  shipments  of  vanadium  ore  from  Peru  to  the  United 

States,  aggi-egating  44,562  sacks  with  a  total  weight  of 
2362  metric  tons,  values  by  the  shippers  at  12.45  .wles 

per  sack  at  the  port.  In  shipments  covering  the  1921 
exports  the  value  has  been  reduced  to  American  money 
at  two  (soles)  for  one  (dollar)  as  in  1920,  giving  a  total 
of  $277,400,  despite  the  fact  that  Peruvian  exchange  has 
been  more  than  20%  below  jiar  during  the  year.  The 
Lima  office  of  the  Vanadium  Corporation  advises  that  tlie 
maximum  acid  content  of  the  Peruvian  product  during 

the  past  two  years  has  been  26%,  the  average  being  20%. 

*10  'soles' =  1  libra  =  £1  =r  $4.86  at  normal  exchange. 
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Tlierinal    Requirements   of 
By  Harai  R.  Layng 

Chloridizing  Volatilization 

The  subject  of  heat  in  relation  to  chloridizing  volatili- 
Tation  has  been  considered  carelessly  or  evaded  by  most 

of  the  writers  or  workers  interested  in  the  processes.  In- 

vestigations have  taught  me  that  many  people  have  a 

notion  that  the  consumption  of  fuel  is  excessive. 

The  foundation  for  such  a  notion  may  be  the  experi- 

mental furnace  in  the  Bureau  of  Jlines  Experiment  Sta- 

tion at  Salt  Lake  City.  This  furnace  has  been  described 

to  me  as  a  ri'volving  furnace  about  20  ft.  long,  1  ft.  inside 

diameter  at  the  feed  and  flue  end,  and  2  ft.  inside  diameter 

at  the  discharge  and  fire  end.  The  flue  end  was  14  ft.  long 
and  the  fire  end  6  ft.  long.  The  temperature  at  the  fire 

end  varied  between  800°C.  and  1100°C..  and  the  tem- 
perature of  the  gases  leaving  the  furnace  varied  from 

500'C.  to  700°C.  The  flue-gases  measured,  when  5  gal. 
of  oil  was  consumed  per  hour,  450  cu.  ft.  per  minute  at 

500°  C.  The  feed  amounted  to  200  lb.  of  silieious  lead 
(10% )  ore  per  hour.  Very  little  excess  air  was  said  to  be 
used.  The  ore  remained  in  the  furnace  over  half  an  hour 

and  the  dust  loss  amounted  to  12%.  The  temperature  of 

the  ore  entering  the  furnace  was  about  200°C. 
Starting  witli  that  information  as  a  basis,  I  liave  cal- 

culated that  the  fuel  consumed  per  ton  of  ore  w^ould  be 
.Muial  to  387.5  lb.  of  20,000  B.t.u.  oil.  The  products  of 
combustion  of  one  pound  of  that  oil  with  25%  excess  air 

of  60%  relative  humidity  would  amount  to  452.28  cu.  ft. 

at  9.32°F.  (500°C.).  Assuming  that  ore  from  the  Tintie 
district  (Utah)  was  treated,  the  gas  from  the  ore  would 
amount  to  only  a  few  cubic  feet  per  minute  (most  of  the 

lead-chloride  gas  would  be  condensed  at  500°C.),  it  is 
apparent  tluit  altout  25%  excess  air  was  used.  Each 
pound  of  oil  so  consumed  would  result  in  19.629  lb.  of 
products  of  combustion.  The  calculated  specific  heat  of 

the  products  of  combustion  is  0.2456  ;  therefore  the  sensi- 

ble heat  in  them,  over  60°F.,  at  1300°F.  (705°C.)  would 
amount  tr)  5977.8  B.t.u.  per  pound  of  oil.  The  latent 
ht-at  of  the  1.32  lb.  of  steam  from  combustion  would  be 

1274.2  B.t.u.  per  pound  of  oil.  Therefore  the  heat  car- 
ried from  the  furnace  would  be  7252  B.t.u.  per  pound 

of  oil  or  1435.37  B.t.u  per  pound  of  ore,  which  is  equal  to 
36.26%  of  3875  B.t.u.,  the  amount  of  heat  consumed  per 
pound  of  ore.  Assuming  the  heat  required  for  chemical 

reactions  (excluding  latent  heat  of  fusion  and  evapora- 
tion of  the  chlorides),  heating  the  ore  and  its  chloridizer 

from  fiO'F.  and  consumed  as  latent  heat  in  the  steam 
formed  to  1m'  600  B.t.u.  per  pound  of  ore,  there  woulil  re- 

main 1839.63  B.t.u.  per  pound  of  ore  to  be  accounted  for 
a.s  radiation  loss  and  as  the  latent  heat  of  fusion  and 

evaporation  of  the  various  elilorides.  The  lieat  distribu- 

tion of  the  furnace  accordingly  would  be  36.26%  in  the 
products  of  eonibu.stion,  15.48%  as  useful  work,  and 
48.26%  as  radiation  and  latent  heat  of  fusion  aiul  evapo- 

ration of  tlie  chlorides.  Radiation  depends  mainly  niton 

temperature,  area,  and  thickness  of  the  furnace-walls. 
Considei'ation  of  the  fact  that  the  radiation  in  a  large  re- 

volving lime-kiln  operated  at  the  same  temperature  as  the 
experimental  furnace  is  only  6%.  of  the  fuel  or  536.2 
B.t.u.  per  hour  per  square  foot  of  internal  area  of  the 

furnace-walls,  in  comparison  with  the  4409  B.t.u.  per 
square  foot  per  hour  of  the  experimental  furnace,  would 
cause  doubt  as  to  the  possibility  of  such  a  great  radiation 
loss  and  would  also  lead  a  person  to  believe  that  the  latent 

heat  of  fusion  and  evaporation  of  the  chlorides  would  ac- 
count for  a  considerable  part  of  the  heat  los.s  tentatively 

accredited  to  radiation. 

The  latent  heat  of  evaporation  of  the  chlorides  is  a 

serious  factor  in  the  fuel  consumption  of  revolving  fur- 
naces, owing  to  the  liigh  temperature  of  the  discharged 

gases,  but  it  has  no  effect  on  my  stack  furnace,  from 
which  tlie  gases  are  drawn  at  temperatures  far  below  the 

condensation  temperature  of  the  cliloride  gases.  In  the 

revolving  furnace,  it  is  necessary,  in  order  to  heat  the 
ore  rapidly  and  gain  the  benefit  consequent  thereto,  to 
discharge  the  gases  at  a  high  temperature.  I  have  not 
found  any  data  on  the  latent  heat  of  evaporation  or 
fusion  of  such  chlorides  as  those  of  sodium,  calcium,  lead, 

copper,  and  gold.  Recently  it  occurred  to  me  that  the 
Bureau  of  Mines  engineers  may  possibly  have  determined 
these  latent  heats,  but  they  informed  me  that  they  had 

no  data  on  the  sub.iect.  The  same  communications  ad- 
vised me  that  they  had  not  figured  on  the  heat  distribu- 

tion of  their  revolving  kiln.  This  information  was  rather 

a  surprise  to  me,  as  scientific  research  such  as  the  deter- 
mination of  specific  heats  and  latent  heats  of  evaporation 

and  fusion  of  various  elements  and  compounds  should  be 

the  work  for  a  Government  institution  rather  than  ex- 

perimental engineering  work,  which  latter  should  more 
properly  devolve  upon  inventors,  practising  engineers, 
and  corporations.  It  may  be,  however,  that  the  Bureau 
engineers  do  not  realize  the  importance  of  the  latent  heat 

of  evaporation.  They  have,  however,  devoted  consider- 
able time  to  the  determination  of  vapor-pressures  of  lead 

and  silver. 

The  latent  heat  of  evaporation  has  been  determined  on 
a  number  of  elements  and  compounds.  There  does  not 

appear  to  be  any  means  of  calculating  the  latent  heat  of 
evaporation  of  a  compound,  using  the  latent  heat  of  the 
elements  thereof  as  a  basis;  it  is  possible,  how^ever,  to 
approximate  the  latent  heat  of  evaporation  when  the 
vapor-pre.ssure  is  known.  This  may  be  calculated  by 

means  of  reversing  Williamson's  formula  for  calculating 
vapor-pressure.  In  the  ease  of  some  chlorides  it  appears 
that  the  latent  heat  of  evaporation  of  the  chloride  is 
lower  than  that  of  the  unchloridized  element.    The  latent 
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heat  of  evaporation  of  phospliorus  is  234  B.t.u.,  whereas 

the  latent  heat  of  evaporation  of  phosphorus  trichloride 

is  93.6  B.t.u.  The  latent  heat  of  evaporation  of  chlorine 

is  120.6  B.t.u.,  of  hydrogen  it  is  221.4,  whereas  for  hydro- 
chloric acid  it  is  399.6.  The  latent  heat  of  evaporation 

of  a  few  of  the  elements  is  given  hereafter  for  the  purpose 

of  comparison  :  lead,  811.8 ;  gold,  572.4 ;  silver,  864.0  ;  sul- 
phur, 417.6;  mercury,  122.4;  zinc,  811.8;  and  potassium, 

1056.6,  B.t.u. 

I  note  that  the  engineers  of  the  Bureau  of  Mines  Ex- 

periment Station  recommend  the  addition  of  157c  lime- 
stone to  ores  that  have  a  tendency  to  sinter.  The  addi- 

tion.of  that  amount  of  limestone  to  an  ore  like  tlie  an- 
alyzed ore  described  hereinafter  would  increase  the  heat 

consumption  of  the  ore  in  the  revolving  kiln  at  the  rate 
of  237.9  B.t.u.  per  pound  of  ore.  In  the  stack  furnace 
this  would  be  approximately  50%  of  the  heat  required 

per  pound  of  ore. 

In  my  stack  furnace  the  gases  are  drawn  off  at  below 

360  °F.    The  average  temperature  of  the  furnace  is  about 

1130°F.,  whereas  the  average  temperature  of  the  revolv- 

ing kiln  is  about  1650°F.     The  radiation  on  a  100-ton 
stack  furnace  would  be  about  135.23  B.t.u.  per  square 

foot,  whereas  for  a  one-ton  experimental  stack  furnace 
having  only  9-in.  walls  the  radiation  would  be  about 

270.26  B.t.u.  per  square  foot.    Assuming  that  the  oil  is 
burned  in  25%.  excess  air  of  60%  relative  humidity,  the 
heat  distribution  on  the   analyzed  ore  and   its  added 

chloridizer  (the  chemical  heat  requirements  of  which  axe 

158.7  B.t.u.  per  pound)  woidd  be,  for  the  100-ton  stack 
furnace,  13.76%  in  the  products  of  combustion,  5%.  radi- 

ation, and  81.24%  work,  whereas,  on  the  one-ton  experi- 
mental stack  furnace  it  would  be  18.76%  in  the  products 

of  combustion,  29.5%  radiation,  and  51.74%,  work.     In 
the  100-ton  furnace  one  pound  of  oil  would  treat  34.27 
lb.  of  ore,  whereas  it  would  treat  only  about  21.8  lb.  of 
ore  in  the  one-ton  experimental  stack  furnace.    The  fuel 
consumed  in  the  experimental  revolving  kiln  is  equal  to 
about  5.16  lb.  of  ore  per  pound  of  oil.     The  foregoing 
figures  demonstrate  clearly  the  effect  of  radiation  and 
latent  heat  of  evaporation.    They  also  show,  relative  to 
fuel  consumption,  the  advantage  of  the  stack  furnace 
over  the  revolving  furnace,  and  the  disadvantage  of  a 
small  furnace.    The  calculations  that  I  have  made  as  well 
as  other  work  and  studies  that  I  have  done  cause  me  to 

be  firmly  convinced  that  the  work  on  chloridizing  vola- 
tilization being  performed  by  the  Bureau  of  Mines  en- 

gineers with  the  experimental  kiln  has  done  and  is  doing 
more  harm  than  good  to  the  advancement  of  the  art  of 
chloridizing  volatilization. 

I  have  worked  out  a  method  for  estimating  the  fuel 

requirements  in  my  processes,  and  the  results  by  the 
method  check  close  enoiagh  to  the  actual  fuel  consumed 
to  cause  it  to  be  a  fairly  accurate  guide  in  estimating  the 
fuel  requirements  of  an  ore.  In  order  to  calculate  the 
fuel  requirements  it  is  necessary  to  have  a  complete 
analysis  of  the  ore  not  only  as  to  the  elements  in  the  ore 
but  as  to  the  combinations  of  the  elements  as  they  exist 

in  the  ore.    It  is  necessary  to  know  the  amount  of  chlor- 

idizer required  and  the  temperatures  used.  The  heats  of 

formation  are  not  all  known,  but  they  have  been  suffi- 

ciently determined  to  cause  the  result  of  their  applica- 

tion to  be  fairly  accurate.  The  chemical  reactions,  of 

course,  must  be  known,  otherwise  they  would  have  to  be 
assumed. 

The  following  example  of  the  method  is  given  for  the 

purpose  of  illustration.  It  may  not  be  strictly  accurate, 

but  it  is  sufficiently  accurate  for  the  purpose  of  illustra- 

tion. The  ore  is  treated  with  1%.  salt  and  5%  calcium 

chloride  in  the  form  of  a  solution  of  90%  saturation. 

The  fuel-oil  is  burned  in  25 7o  excess  of  air.  The  tem- 

perature of  the  flue-gases  is  figured  at  360°F.  The  tem- 

perature of  the  discharging  residues  is  1860°F.,  and  the 

temperature  of  the  feed  and  air  is  figured  at  60°F. 
Table  I  shows  the  analyses  of  the  ore.  Table  II  shows  the 

analyses  of  the  residues  discharged  per  pound  of  ore  fed. 

Table  III  shows  the  analyses  of  the  gases  per  pound  of 

ore  and  its  added  chloridizer. 

H.,0        1 

Sibo       83, 
Pbs'o,        0 
PbC03       1 
CaSO,        1 
CaCO,       
Mg-COj       

CuC0,Cu{0H);.  0 
MnO;        0 
NaCl        0 
F&.O3        3 

% 

0646 
3400 
,7174 
0189 
,3601 
,591s 
.9979 8350 
1500 

3400 

7500 

99.9657 

A.g      5.07  oz. 
Au   0.06  oz. 
H?       Trace 
Calculated     spe- 

eiflc    heat.  .  .  .0,1937 

II         lb. 
SiO„       0.833400 

CaSbj       0.013601 
CaO       0.031313 
MgO       0.014330 
MnO   0.001500 
Fe-OJ      0.037500 •NboO       0.006030 

tCaO      0.019045 

0.946391 

Specific    heat.  0-1690 

m 
H~0      0 

CO   0 
PbCl,      0 

CuCl   0 
HCl       0 
CI        0 

lb. 

05851 0.3436 

01743 01018 

01438 
00736 

0.14354 

Specific    heat..  0.2833 

•Includes  Na^O  from  the  chloridizer  and  is  probably  combined  
with  siUca. tCaO  from  chloridizer.    

0.00481  lb.  Cu  reciuires      0.0113    lb.  CaCUMiO 

0,0049  Ita,  Pb  in  PbSOj  requires  0.00348    " 
0.0081  lb.  Pb  in  PbOCa  requires  0.00371    " 

0.03039  lb.  CaCl:;3H...O  deducted  from  0.05 
lb  =0  03941  lb.  CaCl~3H..O  excess  chloridizer. 

Heat 

equivalent 0  00.348  lb.   CaCl.,3H.0-l-PbS0,'=PbCl,-l-CaS0,+H:0=       
 -0.169 

0  00571  lb.  CaCln3H»b+heat=CaO  +  3HCl:  2HCl-|-PbC03  = 
PbCl.,  +  CO"  +  H,.0=          +3.449   

0  0113   lb    CaCln3HnO+heat=CaO  +  3HCl;    4HCl  +  2CuOt  = 

3CuCl-+3H;0=         -F3,1.j9       
0  03941  lb.  0aC1..3ii..O+heat  =  CaO  +  3HClt=:      

0.01344   lb.    2NaCl-HSiO.+  0  =  Na20Si02  +  3C11I=   

0.055918  lb.   CaC03+heat=:CaO  +  CO:.=   

0.02997  lb.  MgC03+heat=:Mg:0+C02=assumed  MgCO;,  at 
370.600  —       

-4,958 -5.364 

-41.618 

-30.936 

-1-4  60S   -72.943 

•This  reaction  would  take  place  when  solution  meets  ore  either  at  top  of 
the  furnace  or  before  entering  furnace. 

tNo  data  available  on  CuCOaCuCOH);,  so  CuO  figured. 

tin  the  absence  of  water  vapor  some  chlorine  is  formed  instead  of  HCl. 

Iln  the  presence  of  water  vapor  HCl  is  formed  instead  of  CI. 

70  945-4  608  =  68.346x9/5=.  .  133.02  B.t.u.  per  lb.  of  ore,  chemical  heat 

0.01074  lb.  K.0  at  966  =   10.37   latent  heat  of  steam 
0.0363   lb.  H.b   water  of  solu- 

tion   of    CaCl23H:;0=      25.31   

Chemical  heat   (latent  heat)  .  158.70  B.t.u.  per  lb.  of  ore  and  its  chloridizers 

B.t.u.  per 
lb.  of  ore 

Sensible  heat  discharged  in  residue  =  0.046391  lb.  at  0.109  heated 
1800°    =         303.08 

Sensible  heat  discharged  in  gases  =  0.14254  lb.  at  0.2823  heated 
300"    =       0 

Chemical  heat    =;         '-' 

13.06 

Total  heat  required  for  ore  and  chloridizer  =         474.74 

1  lb.  of  30.000  B.tu.  oil  burned  in  25%  excess  air  of  OOCr  relative  hu- 
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■nltlitT   will    Jorm    IP  5   lb    pToJucln  ot   combustion   at   a  specific  heat  of 
OC-IM 

B.t.u.  per 
lb.  of  oil 

10  S  lb.  product*  of  combottton  at  0/H54  dlnchanred  at  360T.  =   14o8.S9 
1  3"J  lb.  •I»am  frum  combUKtlon  +  0.1205  lb.  vapor  in  air  =      1293.78* 
Radlatloa  \o—  13J.23  B.t.u.  per  xiuare  foot  per  hour  =  &1i  =  •  ■    lOOO.OOt 

)'  ^.^l  In  combuition.  products  of  combustion  and 
     3752.77 

•  Ii  '  *'"^t  of  •ite.im  and  sensible  heat. 
tC  .  ■■'n  fiiniaf'c. 

li.24T  B  t.u.  per  pound  of  oil  available  for  work. 
1^.-47  — iT4,74_34.27  lb.  of  ore  per  pound  of  oil. 
SO.0OO-i-34.27=&83.6  B.t.u.  fuel  requirement  per  pound  of  ore. 

The  fuel  consumed  would  therefore  be  about  58.3  lb. 

of  20.000  B.t.u.  oil  per  ton  of  ore.  As  it  is  not  necessarj' 

to  usi-  '2't''(  excess  air  there  is  a  margin  for  safety  in  the 
above  figures  and  as  approximately  52%  of  the  lieat  con- 

sumed is  discharged  as  sensible  heat  in  the  residues  a  great 

part  of  it  could  he  recovered  by  utilizing  it  to  pre-heat 
the  air  for  combustion,  thereby  greatly  decreasing  the 
fuel  consumption.  Comparison  of  the  above  figures  with 
tliose  for  limestone  will  be  indicative  of  tlie  low  fuel  con- 

sumption to  be  expected  in  practice  with  chloridizing 
volatilization. 

B.t.u.  per  lb. 

The  h<al  of  formation  of  CaCO,  —      1337. .50 
The  Keniiihlc  heal  of  0.5ii  lb.  of  CaO  discharged  at  1860°F.  =   . . .  .    220. 7.1 
The  «rn«ible  heat  of  0.44  lb.  of  COj  discharged  at  1300°F.  =        118. l-t 

Total    hent    required     fexcludinp    radiation,    combustion,    and 
products  of  combustion  loss).  CaCOa  =     1676.37 

The  heat  required  per  pound  of  limestone  is  3.32  times 

the  amount  required  for  chloridizing  volatilization  of  the 
ore  shown.  In  practice  in  revolving  kilns  the  limestone  is 

burned  at  a  fuel  consumption  amounting  to  about  10% 
of  coal,  wliereas,  in  large  stack  furnaces  the  fuel  eon- 
sumption  is  about  8  to  84%  coke  and  the  efficiency  of  the 
stack  furnace  is  about  96%  of  the  theory.  Tlie  stack  fur- 

nace has  less  radiation  and  less  loss  in  sensible  heat  of 

products  of  comhu.stion  than  the  revolving  furnace.  Kec- 
ords  liave  shown  that  the  fuel  consumed  by  the  old  Stede- 
feldt  furnaces  during  chloridizing  roasting  amounted  to 
less  than  the  equivalent  of  2 A  to  3%  of  coal  per  ton  of  ore. 

The  specific  heats  nscd  herein  are  not  strictly  correct 
because  many  of  them  have  not  been  determined  for  the 

temperatures  used.  The  latent  heat  of  fusion  and  evapo- 
ration of  the  chlorides  would  have  to  be  added  to  the  fuel 

requirements  shown  by  the  method  cited  when  attempt- 
ing to  calculate  the  fuel  required  for  revolving  furnaces 

or  other  furnaces  whcrefrom  the  gases  are  discharged  at 
temfieraturcs  above  the  temperatures  of  condensation  of 
the  chlorides. 

Uranium 

•The  element  uranium  belongs  to  that  rare  but  ex- 
tremely useful  group  of  metals  of  which  tungsten,  molyb- 
denum, and  vanndium  are  perhaps  tlie  best  known.  Only 

in  comparatively  recent  years  have  these  elements  found 
Mtensive  use;  their  former  employment  was  restricted 
to  the  use  of  a  few  of  their  compounds  as  laboratory  re- 

agents, and  a  small  number  of  minor  uses.  As  for 
uranium  it.s«'lf,  it  remained  little  more  than  a  chemical 
curiosity  until  it  suddenly  came  into  the  limelight  l)y  the 
discovery  of  its  radio-a<:tive  properties,  and  its  relation  to 

*Abatracted  from    Etiglneering'. 

radium  and  helium.  This  discovery,  although  pi-ofomid- 
ly  influcnriug  the  conceptions  of  the  atom  and  tlie 

theories  regarding  the  earth's  internal  heat,  is  a  phase 
of  the  properties  of  uranium  which  has  been  adequately 
dealt  with  in  technical  literature  during  recent  years. 

It  is  now  a  well-known  fact  that  given  the  presence  of 
uranium  in  an  ore.  radium  will  also  he  present  in  a  cer- 

tain ratio  of  the  uranium  content,  the  degree  of  radio- 
activity is  thus  not  only  a  guide  to  the  radium  content, 

hut  likewise  to  tliat  of  the  uranium. 

With  regard  to  the  physical  and  chemical  pi'operties  of 
uranium,  it  is  a  lustrous  silver-white  metal  with  an 
atomic  weight  of  approximately  239.  It  is  thus  the 
heaviest  of  all  known  elements.  The  density  of  uranium 
is  18.7,  which  is  only  exceeded  by  densities  of  gold, 
lilatinum,  and  tlic  otlier  metals  of  the  platinum  group. 

Uranium  metal  melts  at  about  18G0°C.,  but  although  the 
melting-point  considerably  exceeds  that  of  iron,  uranium 
is  much  more  volatile  at  high  temperatures. 

The  metal  is  nnattacked  by  air  at  ordinary  tempera- 
tures, but  burns  lirilliantly  in  air  at  a  temperature  of 

170°C.,  and  emits  copious  sparks  when  struck  with  a  hard 
substance.  This  latter  property  has  given  it  a  limited 

application  for  making  automatic  lighters.  The  metal 
decomposes  in  boiling  water,  forming  the  hydrated  oxide, 
and  it  also  dissolves  freely  in  most  mineral  acids  and  in 

a  few  organic  acids  to  form  salts  of  the  metal :  the  best 

known  salts  are  the  nitrate  and  acetate  used  as  lalwra- 

tory  reagents.  The  salts  are  remarkable  for  their  fluor- 
escence, and  certain  of  these  are  used  in  the  dyeing  of 

silk.  The  oxide  is  used  for  making  a  canary-yellow  glass 
with  a  green  reflex  capable  of  rendering  visible  objects 
that  are  illuminated  by  ultraviolet  rays. 

The  ores  of  uranium  are  found  at  Joachirastlial  in 

Bohemia,  Johanngcorgenstadt  in  Saxony,  in  Paradox 
valley  and  other  parts  of  Colorado,  and  in  Utah. 

Ores  of  uranium  are  never  abundant,  and  the  uranium 
content  of  such  ores  rarely  exceeds  2  or  3%.  The  ore 

minerals  are  practically  restricted  to  three,  namel.v,  pitch- 

blende, which  is  an  amorphous  mineral  containing  uran- 
ous  and  uranic  oxides  associated  with  a  number  of  other 

metallic  oxides;  uraninite,  which  is  a  crystalline  variety 

of  pitchblende;  these  are  both  primary  minerals  and 

usually  occur  as  constituents  of  veins  with  an  exceed- 
ingly complex  mineralization  genetically  connected  with 

granite  or  pegmatite  intrusive  rocks.  Sometimes  the 
minerals  are  found  as  disseminations  through,  or  im- 

pregnations in.  the  igneous  rocks.  Another  important 
uranium  ore  mineral,  which  is  also  an  ore  of  vanadium, 
is  carnotite.  Tliis  is  essentially  a  hydrous  pota.ssium 
uranium  vanadate;  it  is  considered  to  be  secondary,  and 

it  is  found  in  belts  in  porous  sedimentary  rocks. 
Many  parts  of  the  world  have  never  been  explored  for 

uranium  minerals,  and  other  parts  only  incompletely. 

Most  of  the  United  States  deposits  have  been  discovered 
during  the  last  few  years,  and  only  recently,  reports 

have  shown  the  presence  of  uranium  minerals  in  abun- 
dance in  the  richly  mineralized  Katanga  region  of  the 

Belgian  Congo. 
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Dividends  From  Mines,  United  States  and  Canada 

Company   and   situation  Metal 

Ahmeek.  Michigan    copper 
Alaska  Treadwell.  Alaska    gold 

Allouez,   Michigan       copper 

American  S.  &  R.,  U.  S.  and  Mei.  .  c.Ig.s.z. 

Jim.  Z.  L.  &  S..  Missouri  and  Tenn.  c.l.z.s.g. 

Anaconda,  Montana      c.z.s.ff. 

Argronaut.   California       gold 
Atolia.  California      tungsten 

Arizona.  Arizona       copper 

Arizona  Commercial,  Arizona    c.g.a 

Barnes-King,  Montana      gold 
Bingham  Mines,  Utah      l.s.?. 
Bunker  Hill  &  Sullivan,  Idaho    I.s. 

Butte  &  Superior.  Montana    z.s.l. 

Butte  Copper  &  Zinc.  Montana    z.s.l.mn. 

Caledonia,    Idaho       I.s. 

Callahan   Zinc-Lead   Co..    Idaho. . . .  z.I.s 
Calumet  &  Arizona.  Arizona    copper 

Calumet  &  Hecla.  Michigan    copper 

Cardiff.   Utah       I.s. 

Centennial.  Michigan       copper 

Cerro  Gordo.  California    l.z.s. 

Champion.   Michigan       copper 

Chief  Con.,  Utah       l.z.s.g.c. 

Chino,  New  Mexico       copper 

Columbus-Rexall.   Utah       c.s.g. 
Con.  Arizona  Smelting.  Arizona. . . .  c.g.a. 

Copper  Range.  Michigan       copper 

Cresson.  Colorado      gold 

Daly.   Utah       lag. 

Daly  West.  Utah       s.l. 

Davis-Daly.  Montana       copper 
Dragon  Con.,  Utah    c.l.s.g 
Ducktown.  Tennessee      copper 

Eagle  &  Blue  Bell.  Utah    I.c.z.s. 

East  Butte.  Montana       copper 
Electric    Point.    Washington    lead 

Elkton    Con..    Colorado    gold 

Empire.   Idaho       copper 

Engels.    California       copper 
Federal  M.  &  S..  Idaho    l.z.s. 

First  National  Copper  Co.,  Cal    copper 
Gemini.  Utah       g.s.c. 

<3eneral  Development.  U.  S   

Golden  Cycle.   Colorado    gold 
Goldfleld   Con.   Mines.   Nevada    gold 

Grand  Central.   Utah    I.s. 

Hecla,    Idaho       l.g. 

Homestake.   South   Dakota       gold 

Inspiration.    Arizona       copper 

Iron  Blossom.  Utah      I.s.g. 

Iron  Cap.  Arizona       copper 
Iron  Silver.  Colorado      silver 

Isle  Royale.  Michigan       copper 

Jim  Butler.  Nevada      e.g. 

Judge  M.  &  S..  Utah    I.z.c.s.g. 

Kennecott.  Alaska       copper 

Liberty  Bell.  Colorado    gold 

Lucky  Tiger.  Sonora.  Mexico    g.s. 

Magma.  Arizona    copper 

Mass  Con..  Michigan      copper 

Miami  Copper  Co..   Arizona    copper 

UNITED   STATES 

Paid  from  July  1, 

Shares  issued       Par  value      1921,  to  Jan.  1. 1922        Total 

200.000  J25.00                       $12,150,000 

200,000  25.00                       15,785,000 

100,000  25.00                       2,850,000 

f  609, 980(com. 1100.00           46,465,578 

I  500,000(pfd.)  100.00  1,750,000  75,796,386 
f  193,120(com.)  25.00                  

'(   96,560  (pfd.)  25.00           5.903.300 2.331.250  50.00            175.938,250 

200,000  6.00           1,980,000 

100,000  1.00            5.264.500 

1 1,519,896  5s.           2.713.728 

I  £316,530  7%  pfd.  ...            £4,637.894 
265.000  5.00            1.086.500 

400.000  5.00           440.000 

150.000  10.00            675.000 

327.000  10.00  490.500  26.174,2.50 

290.184  10.00           16,940.257 
600,000  5,00           300,000 

2,605,000  1.00           4.308.306 

335.000  10.00            7.721.688 

643,521  10.00  642.521  46,915.513 

100,000  25.00           152.250.000 
500,000  1.00        875.000 

90.000  25.00           360.000 

1.000.000  1.00           300.000 

100,000  25.00           £5,850.361 

884.233  1.00  88.402  2.048.333 

869.980  5.00           29.991.709 

586.234  1.00           14.656 

1.663.000  5.00           198.900 

395.000  25.00           26.998.345 

1.220.000  1.00           8.857,163 

150,000  20.00           3.142.500 

250.000  20.00           6.868.000 

600.000  10.00           900.000 

1.875.000  1.00           206.250 

198.000  4.80           2.678.702 

893,146  1.00           1,607.663 

421.849  10.00            1,676,370 

793,750  1.00           444,500 
616,884  1.00           3,579,460 

1,000,000  1.00           300.000 

1.791.936  1.00            698,684 

pfd.  120,000  100.00  240,000  15,691,100 

600.000  5.00           660,000 
5,000  100.00           2,490,000 

120.000  25.00           5.033,917 

1,500,000  1.00  60.000  9.630.300 
3.559.148  10.00            29.177.789 

600.000  1.00           1,830.450 

1.000.000  0.25  270.000  9.005.000 

251.160  100.00  314.050  43,934,664 

1,181,967  20.00           38,983,704 

'1,000,000  0.10  35,000  3,300.000 
142,100  10.00           1,031,893 
500,000  10  00            5,350,000 

150.000  25.00           2.035.000 
1.718.021  1.00           1.151.074 

480.000  1.00           2.5.50.000 

2.786.679  5.00           03.502.344 

133.580  5.00           2.701.036 

715.337  10.00  422,050  8,237,830 

240,000  5  00           1,680,000 

100,000  25  00           486,585 

747.114  5.00  747,114  24.444,887 

  •Latest  dividends   . 
Date  Per  share 

Sept.    30.  1920    S0.50 

May      29.   1916    0.50 

Mch.     31.  1919    1.00 
Mch.     15.  1921    1.00 

Dec.        1.   1921    1.75 

Nov.             1920    1.50 

Nov.             1920    1.00 

Mch.     20.   1920    0  05 

Dec.      14.   1918    0.50 

Aug.     31.   1919    0.18 
May     31.  1920    9d. 
Oct.       18.   1918    0.50 

July     31.  1920    0.05 

Sept.    30.   1919    0.25 
Jan.        4.   1922    0.25 

Sept.             1917    1.25 
July             1918    0.50 

Jan.         5.   1931    0.01 

Dec.     30.  1920    0.50 
Dee.      19.   1921    0.50 

June    30.  1920    5.00 

Dec.      30.  1920    0.15 

Dec.      31.   1918    1.00 
Jan.      15.   1918    0  05 

Apr.     15.   1920    6.00 
Nov.       1.  1921    0.50 

Sept.     29.   1920    0.37  lA 
Dec.      30.   1918    0.03% 

Dec.      17.   1918    0.10 

Sept.     15.   1920    0  50 
Jan.      10.   1932    0.10 

July        1.   1920    0.10 
Dee.        1.  1920    0.25 

Mch.     30.   1920    0.25 

April    25,  1920    0.01 
May             1917    0.96 

Apr.      28.   1931    0.05 
Dec.      31.   1919    0.50 

Sept.    15.   1930    0.12 
May             1915    0.03 
June     30.   1918    0.04% 
Oct.      19.   1918    0.0114 

Dec.      15.  1921    1.00 

Feb.      25.   1919    0.15 

Aug.             1930    6.00 

Aug.     20.   1920    0.50 
Dec.      10.   1921    0.03 

Dec.      31.   1919    0.05 

Jan.             1921    0.01 

Dec.      28,   1921    0.17 
Dec.             1921    0.25 

Oct,               1930    1.00 

Dec.      20.   1931    0.02 14 

Sept.    20.   1920    0.25 

Jan.        1.   1919    0.10 

Aug.     30.   1919    0.50 

Aug.       1.   1918    0.07 
Oct.         1.  1020    0.12  Vj 

Dec.      20.   1930    0.50 
June     30.   1920    0.10 

Jan.      10.  1932    0.11 

Jan.        6.  1919    0.50 

Aug.     15.   1917    1.00 
Nov.     15.   1931    0.50 

•These  figures  include  dividends  payable  on  or  before  Jan.  1,  1922. 

Abbreviations,  g.  —  gold.  s.  —  silver,  c.  zz  copper.  1.  =  lead.  z.  =  zinc,  n.  =  nickel,  mn.  =  manganese. 
Note;    Comp.nnies  not  included  in  the  above  Ust  are  requested  to  submit  details.     Changes  in  capitalization   and  new  dividends  will  be  entered 

on  receipt  of  the  information.     This  table  will  be  published  quarterly.     Corrections  are  invited. 
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Metal 

...  copper 

...  copper 

...  sllTer 
•  r. 

copper 
New   Idrt*.   CaUtoml*   quicksilver 

Compmnj  and  tltualion 

Mohawk.    Miehlian      

NeTada  Con  .  »Tada  . . . 

Kerada  Packard.  Nerada. 

KeTada  Wonder.  Nerada.  . 

New   Cornelia.    Arliona. . . 

Kew  Jeney  Zinc.  New  Jenejr   

North  Elulte.  Montana   
Nonh   Star.   CalKomla      

Ok]  Dominion,  Arltona     

Oniano  SilTer.  Utah   

OroTiIIe  Drednnr,  CaUfomla    .... 

0«^..U     Mlchiran      

rhrli>«  Do<lre.  Aril.,  N.  Mex..  Mex 

I'Irmouth  Con  .  California      
Portland.  Colorado   
Qiilncr.  Mirhlran    

Ray  Con..  Ariiona   

Rorbeater  Silver  Corp..  Nevada. . . . 

Shannon,  Artiona   

Shalturk.  Arizona      

Silver  Kinc  Coalition.   Utah   

Silver  Klnr  Con.,  Utah   

St.  Jowph  Lead,   Missouri   

Succen.  Idaho      

Tamarack  *  Cutter,  Idaho   

TenDcaaee   Copper,   Tennesaee   copper  and  add 
Tlnlic   Standard,    Utah    l.s, 

Tom  Reed.  Arizona     

Tooopah  Belmont  Dev.,  Nevada.. 

Tonopah  Extension.  Nevada  .... 

Tonopah  Mininr.  Nevada      

Cmied  Eaatem.  Arizona     

zinc 

c.sr, 

rold 
c.s.r, 

•  I. 

e- 

copper 
c.sir. 

g. 
rold 

copper 

copper 
silver 

copper 
C.I.8.C. 

l.e.c.r. 
lead 

1.8. 

l.s. 

U    S.  S.  R.  &  M..  C.  S..  Mexico. . . 

United  Terde  Copper.  Arizona   

United   Verde  ExIenaiOD.   Arizona. 

Utah  Apex.  Utah     

Utah   Con..   Utah   

Utah  Copper.    Utah   

Utah  Metal,   Utah      

Vindicator  Con.,  Colorado   

Welllnrton   Mines.   Colorado   

Weal  End.  Nevada     

Wolverine.   Mlchiran      

Yellow  Pine,  Nevada   

TukOD  Oold.  Alaska,  Cal..  Nev... 

Belmont  Surf  Inlet,  British  Columbia 
Conlaras.  Ontario   
Con.   M     *  S,   BrlUsh  Columbia... 
Crown    Rewrve.    BrlllBta    Columbia. 

Dome  Mines.   Ontario      

Florence.  British  Columbia   

Granb7  Con    M.  S.  4  P..  B.  C   

Hrdler.   British  Columbia     
Holllnrer,   Ontario      
Howe  Sound,  B.  C.  and  Mexico.  , .  . 

lotaraatlonal  Nickel.  Ontario     

Kerr  Lake.  Ontario     
Lake  Shore,  Ontario     
La   Rose  Mines.  Ontario   

M.KinlrT  Dami»h  Snvare,    Ontario.. 
Mrlnlrre  PonMii.iri" .  Ontario 
Mlnlnr  Corp  .  Ontario     
NIpisilnr,   Ontario      
Porcupine    Crown.    Oiilartc   
Ramliter-Carlboo.   British  Columbia, 
Standard,    BrtUsh    Columbia   
Teml'kaminr.  Ontario   
Tourh  Oakes.   Ontario      
Trelhewey.    Ontario      

Shares  Issued 

100,000 

1.999.457 

1.104.492 
1.500.000 

1,800,000 
100.000 
350.000 
430.000 

150.000 
297.071 
150.000 

686.538 
96.150 

450,000 

240.000 
3.000.000 
110.000 

1.577.17!) 
3.T50.000 

300.000 
350.000 

1.250,000 
850.537 

1.409,466 
1.500.000 

1,776,500 
391.498 

1,174.500 
909,555 

1,500.000 

1,282.801 
1,000.000 

1.303.000 
(com.  351.115 l.z.c.B.r.  1 

[pfd,  486.350 
copper  300.000 

copper  1,050,000 
c.l.s.r.  528,200 

c.l.s.r.  300.000 

copper  1.624,490 

l.crs,  691,588 

rold  1.500,000 
1.2.  1,000.000 

s.r,  1,788.486 

copper  60.000 
il.  1.000.000 

rold  3,500,000 

re.  2,500,000 
silver  800,000 

l.c.z.sr.  419.098 
silver  2,000,000 

rold  4.000.000 
1.8. z.  1,100,000 

cr  8.  150.000 
rold  240.000 

rold  4.920.000 

copper  1.984.150 

f  com.  1.673,384 

n.c    J I  pfd.        89.126 
eilver 

rold 

e.r. 

s.r. 

B.r- 

rold 

rold ■liver 

silver 

rold •ilver 

silver 

silver 

l.z.a. 

Iz.s, 

iilrer 

rold •liver 

600,000 

2.000,000 

1,500.000 
2,247,692 

3,640.283 
1,660.060 
1.200,000 
2,000.000 

1.760.000 
2.000.000 

2.300.000 
531,600 

1.000.000 

Par  value 

25.00 
5.00 

l.OU 1.00 

5.00 500 

100.00 
15.00 

10.00 

2500 

100  00 
£1 

25.00 

100.00 
£1 

1  00 

25.00 10.00 
1.00 

10  00 
10  00 

500 
1.00 

10.00 

1.00 1.00 

DO  par  value 1.00 

1.00 

1.00 

1.00 

1.00 
1.00 

60.00 

50.00 

no  par  value 
0.50 

6.00 5.00 

10.00 
1.00 

1.00 

1.00 

6.00 

25.00 1.00 

5.00 
CANADA 

1  00 

5.00 

25.00 

1.00 

1000 
1.00 

100.00 
10.00 

6.00 
1.00 

25.00 

100.00 4.00 

1.00 

1.00 1.00 

1.00 

6.00 6.00 

1.00 1.00 

1.00 1.00 

6.00 1.00 

Paid  from  July  1. 

1921.  to  Jan.  1.  1922 

1.680.000 

74,679 

58.735 7,"). 000 

193.907 
30.000 

408,900 

851.112 

900.000 26';. 500 

1,624.490 

238,333 

1,722,000 

267,378 
150,000 

80,000 

.■104,028 

300.0(10 

Total 

9,675.000 

48.708.016 
112,960 

1.640,006 

1,.350.000 

2.705.000 
14.500.000 
14.057.000 
5.012,040 

14.405,260 

14,157.600 
£454.781 

17.758,375 

98.546,527 
£156,000 

11.692,080 

27.002,500 

25.412,621 
176,400 

1,425,000 

7,612,500 
15.503.390 
1.562,705 

23,999,576 
793,000 

590,209 

5.606.2.50 
1.597,067 

2.946.958 
1(1.418,003 

2,878.4.33 
15.023.000 

3.952,700 
15,315,779 

20,583.402 

56,897.000 

12.705.0(10 

1,254,475 
11,775,000 

115.570.887 
895,734 

3,847.500 
2,050,000 

1.520.213 

10,330.000 

2,593.000 

9,858.110 

562,300 

10,840.000 
7.099.596 

8.300.000 
2. .305.833 

35,300 HI, •139. 458 

150.000 

10,558,000 

1. 190.400 

.63.113,676 
8,555,982 

8,085.000* 400.000 

7,505.509 
5.955,392 

2.722.712 

5.498.875 1 

23,280,000 
840,000 

660,000 

2.700.000 

2.159.166 

398.626 
1.211.999 

Feb. 

Sept. 

April 

May 

Feb, 

Jan, 

Nov. 

Oct, 
Dec, Dec. 

Jan. 

Mch 

June Oct. 

Mch, 

Oct, Mch. 
Dee. 

Jan. 

Nov. 

Jan, Jan, 

April Dec. 

July 

Jan. 

May 

Dec. 

Mch. 

Jan. 

Jan. Oct. 

Jan. 
Jan. 
Dec. Dec. 

Dec. 

Nov. 

Dec. Dec, 

Dec, 

Jan. Jan, 

Dec. Jan. 

Sept. 

June 

Jan. 

May 

Sept. 

Dec. 
Dec. 

April 

May 

June 

Jan. 

Jjn. 
Mch. 

Nov. 
Oct. 

Nov. 

April 

Oct. 
Jan. 
Sept. 

Oct. 

June 

Feb. 

Oct. 

Jan. Jan. 

Jan. 

Date 

21, 

30, 
20, 
21. 

20, 

1, 

10, 

28. 

31, 

31. 

4, 

30. 

Latest  dividends   Per  share 1.00 
1922. , 

1920. , 

1910. , 
1919. , 

1922 . . 
1919, , 

1921 . . 

1918. . 1920 . , 
1918.. 

1919.. 
1921 , , 

1920. . 
1921 , , 

1920, , 

1920, , 
1920, . 

1920. , 
1922 .  . 

1917.. 
1920, . 1922 , , 

1918.. 

1921, , 1916,. 

1921. . 

1918, , 

1921. . 

1921, . 1922. . 

1922, . 

1921.. 

1922.. 

1921. . 
1921. . 

1921 . . 

1921. . 

1920 . . 1918. . 

1921, . 

1917, . 
1920 , . 

1919, . 
1920 , , 

1920 , , 1920 . , 

1918, , 

1,  1920. 1921. 

1920. 

30,  1916, 1921, 

20,  1919, 

1,  1919, 
30,  1919, 
28,  1922, 

15,  1921, 

1,  1919, 1921, 

1921, 

10.  1921. 
15,  1918. 

1920. 

2,  1922, 
15.  1920. 
20.  1921. 
1,  1917, 

15,  1919, 

15,  1917, 
31,  1920, 

15,  1917, 

2,  1919, 

0.25 

0.02 

005 

025 0.25 

2  00 

0.50 0  ,30 1.00 

0.50 

9d. 
0..>0 1.00 

12d. 

OOIH 

1  00 

0  25 

0  05 0  25 

0  25 
0  13 

0.10 
0.25 

0.03 
0  04 

2  00 0.05 

0.03 

0.05 0.03 

0.05 

0.15 0.50 

0.87% 

1.50 

0.25 
0.25 
0.25 

0.50 

030 

001 0.10 

005 

050 0  03 

0.02% 

0.0214 

0.12  y. 

0.02  M 

003 
0.25 

0  01% 

1,25 
0  10 0.15 
0  05 

1.00 
1.50 

0.12% 

0.02 

0.02 

0.03 
0.03 

0.12% 

0  15 

0  08 

001 

0  05 

004 

0.12% 

005 

*In  addlllon  Ibei* 
that  company. a  payment  of  tOOO.OOO  made  on  July  3.  1919.  to  the  Kerr  Lake  Mines.  Ltd,,  as  a  return  of  capital  to  the  stockholders  of 

tin  addition  »l.e62.260  was  paid  by  Indlvldu-.-,  companies  prior  to  the  amalramatlon  in  1914. 
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PROPOSKD  SMELTER  AT  MO.TAVE,  CALIFORXIA 

The  Jo  Rand  Smelting  Co.  has  been  incorporated  under 

the  laws  of  the  State  of  California  for  the  purpose  of  build- 
ing a  modern  smelter  at  Mojave.  This  announcement  should 

be  received  with  interest  by  mine-owners,  operators,  and 
lessees  in  Inyo.  Kern,  and  San  Bernardino  counties,  and  the 
adjacent  regions  in  Nevada  and  Arizona,  where  there  are  a 

great  number  of  properties  containing  low-grade  gold  ores, 
antimonial  silver  ores,  and  lead-silver  ores,  which  under 
present  conditions  cannot  be  shipped  to  the  distant  reduction 
plants.  Both  the  Southern  Pacific  Co.  and  the  Santa  Fe 
Railroad  Co.  have  established  commodity  rates  from  sundry 
shipping  points  in  Arizona,  Nevada,  and  California  to 
Mojave.  A  revival  of  mining  of  low-grade  ores  in  the  Calico, 
Johannesburg,  Daggett,  Fenner.  Oatman,  Kingman,  Slate 
Range,  Cerro  Gordo,  Darwin,  Big  Pine,  and  other  districts 
is  anticipated. 

The  officers  of  the  Jo  Rand  Smelting  Co.  are:  Bela  Radish 
of  Los  Angeles,  president;  W.  J.  Grindle  of  Los  Angeles, 

vice-president;  R.  L.  Gilmore  of  Bakersfield,  secretary-treas- 
urer; George  Bush,  of  Sacramento,  director. 

Mr.  Kadish  was  vice-president  and  executive  officer  of  the 
Northport  Smelting  &  Refining  Co.  for  many  years,  and  was 

owner  of  the  Goldfield  Sampling  Works  at  Goldfield,  Nevada.' 
The  main  offices  will  be  at  Bakersfield,  and  active  construc- 

tion is  to  start  at  once  on  the  plant.  The  initial  units  of  the 
plant  will  have  a  capacity  of  200  tons  per  day. 

OLIVER  IRON  RnXIXG  CO.  WILL  TEST  CONSTITUTION- 

ALITY OF  'OCCUPATION'  TAX  IN  MINNESOTA 
Mining  companies  having  holdings  in  Minnesota  will  be 

interested  in  the  suit  filed  in  the  District  Court  at  Duluth 
by  the  Oliver  Iron  Mining  Co.  and  thirty  others,  to  restrain 
the  State  from  collecting  more  than  one  million  dollars  in 

tonnage  taxes  tor  1921  mining  operations,  based  on  the  Min- 
nesota tax  of  6c.  per  ton  of  ore  mined.  This  suit  tests  the 

constitutionality  of  the  Minnesota  occupation  tax. 

APPROPRIATION    OF    $1,580,900    RECOMMENDED    FOR 
U.  S.  BUREAU  OF  MINES:   $1,325,940  FOR  THE 

GEOLOGICAL  SURVEY 

For  the  U.  S.  Bureau  of  Mines  the  Appropriations  Com- 
mittee has  recommended  the  appropriation  of  $1,580,900, 

an  increase  of  $106,600  over  the  current  year,  but  a  de- 
crease of  $79,56.5  from  the  estimates.  The  detailp<l  appro- 

priations recommended  are:  investigating  mine-accidents, 
$378,000;  operating  mine-rescue  cars,  $211,000;  purchase 
and  equipment  of  mine-rescue  cars.  $75,000;  testing  fuel, 
$1.^6,000;  mineral  mining  investigations,  $125,000;  pe- 

troleum and  natural-gas  investigations,  $135,000;  mining 
experiment  stations,  $170,000;  buildings  and  grounds,  Pitts- 

burgh, $55,000;  mining  station  and  mine  inspection  in 

Alaska,  $35,000;  enforcement  of  the  Oil-Leasing  Act,  $155,- 
000;  purchase  of  land  adjoining  experiment  station,  Pitts- 

burgh, $28,000. 
For  the  Geological  Survey  $1,325,940  is  recommended,  a 

decrease  of  $288,400  from  the  current  appropriation  and 
$395,114  from  the  estimates.  For  specific  purposes  the  ap- 

propriations are  as  follows:  topographic  surveys,  $275,000; 

geologic  surveys,  $300,000;  chemical  and  physical  re- 
searches, $40,000;  illustrations,  $18,280;  report  of  mineral 

resources,  $125,000;  investigation  of  mineral  resources  of 
Alaska,  $75,000;  gauging  streams,  $180,000;  geological 
maps,  $110,000;   classifications  of  lands,  $150,000. 

WILLIAM   E.  COLBY  DISCUSSES  PROPOSED  MINING 
ACT  FOR  THE  SAN  FRANCISCO  SECTION 

At  the  monthly  meeting  of  the  San  Francisco  section  of 
the  A.  1.  M.  &  M.  E.,  held  on  the  evening  of  February  14, 
William  E.  Colby,  attorney,  who  has  taken  a  prominent  part 
in  a  number  of  recent  lawsuits  involving  the  apex  law, 

addressed  the  members  on  the  proposed  revision  of  the  min- 
ing law.  Mr.  Colby  clearly  analyzed  the  principal  provisions 

in  which  important  changes  are  suggested,  and  explained 

arguments  for  and  against  them.  General  discussion  fol- 
lowed, but  no  action  was  taken  to  pass  resolutions  respect- 

ing the  Act.  During  the  business  meeting  that  preceded 
the  address,  it  was  decided  to  request  subscriptions  of  not 
less  than  $1  from  the  members  of  the  Section,  in  order  that 
any  curtailment  of  activities  might  be  avoided. 

WAGES  RAISED  BY  SEVERAL  MINING  COMPANIES 
IN  UTAH 

On  February  14  the  Tintic  Standard  Mining  Co.,  and  on 

February  16  the  U.  S.  Mining  &  Smelting  Co.  and  the  Bing- 
ham Mines  Co..  announced  that  the  wage-scale  that  existed 

prior  to  January  16,  but  which  on  that  date  was  cut  50c., 
would  be  restored.  This  will  make  the  pay  for  miners  $4.25 
and  for  shovelers  $3.75,  the  new  scale  applying  at  the  mines 
of  the  companies  at  both  Bingham  and  Tintic.  The  entire 
force  of  employees,  150  men,  at  the  Eagle  &  Blue  Bell  and 
Victoria  mines  of  the  Bingham  Mines  Co.,  at  Eureka,  walked 
out  on  February  10.  At  the  same  time,  employees  of  the 
Tintic  Standard  mine,  totaling  about  250,  petitioned  the 
management  for  an  increase  of  50c.  per  day.  The  employees, 
however,  continued  to  work,  pending  an  answer  from  the 
management.  Wages  were  cut  50c.  per  day  on  January  16, 
and  there  was  considerable  dissatisfaction  among  the  miners 

as  a  result;  this  crystallized  in  the  formal  demand  tor  a  re- 
instatement of  the  old  scale.  Employees  at  the  Chief  Con- 

solidated and  Grand  Central  mines  were  not  affected,  as 
both  of  these  properties  are  working  on  the  leasing  system. 

INSPIRATION  CONSOLIDATED  STARTS  FOUR  UNITS 
OP  CONCENTRATOR  AT  MIAMI 

Four  of  the  twenty  sections  of  the  Inspiration  concen- 
trator again  are  in  operation,  after  nine  months  idleness. 

The  plant  has  been  kept  in  excellent  shape  and  there  is  ex- 
pectation that  more  units  will  be  working  soon.  About  300 

men  have  been  employed  around  the  concentrator  and  ma- 
chine-shops and  about  200  men  were  added  on  the  date  of 

opening,  although  many  of  them  came  from  the  mines, 
where  they  had  been  given  temporary  employment.  The 
company  now  has  about  850  men  working  in  the  mines, 
where  development  work  has  been  extended  materially  and 
where  the  maximum  mill  capacity.  18.000  tons  per  day, 

readily  could  be  produced.  The  company's  ore-reserves 
have  been  increased   by   finding  a   body  of   '1%    mixed   car- 
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bonaie  an.l  sulphide  ore  In  the  new  Porphyry  shaft,  which 

Is  no*  420  ft  deep  and  which  has  gone  through  about  60 

ft.  of  mlnernllzod  Rround  without  reaching  the  limit  of  the 

ore.  This  same  orebody  was  cut  several  years  ago  in  the 

old  Barney  shaft  and  600  ft.  distant. 

The  International  smeller,  which  is  under  the  same  man- 

kCement  as  the  Inspiration,  is  operating  two  reverberatories
. 

with  continuing  production  of  15.000.000  lb.  of  blister-cop- 

per per  month.  The  third  furnace  is  to  be  ready  about 

March  15.  In  order  to  handle  Old  Dominion  concentrate. 

Inspiration  concentrate  is  to  be  handled  as  produced,  and 

there  will  be  corresponding  reduction  in  the  smelting  of 

Miami  concentrate.  The  smelter  bullion-stock  has  been  cut 
from  65,000.000  lb.  to  10,000,000. 

.srXDUY  FACTOR.S  ARE  DISTURBIXG  THE  COPPER 
>IARKET 

Sales  of  copper  so  far  this  month  have  been  distinctly 

disappointing,  for  instead  of  the  expected  improvement  in 

the  price  of  copper,  a  sagging  tendency  has  developed,  with 

selling  agencies  shading  prices  in  order  to  attract  business. 
This  unlooked  for  change  in  the  copper  market  is  believed 

due  to  the  announcement  by  so  many  companies  that  pre- 
liminary steps  have  been,  or  will  soon  be,  taken  for  a  re- 
sumption of  operations.  At  the  close  of  1921,  the  situation 

was  promising.  At  that  time  the  available  copper  surplus 
was  set  at  516.000.000  lb.,  of  which  320.000.000  lb.  was  held 
by  the  Copper  Export  Association,  leaving  a  balance  ot 
196.000,000  lb.  available  for  the  domestic  market.  At  the 
rate  of  sales  during  the  last  quarter  of  last  year  it  was 

figured  that  within  four  months,  without  any  further  ex- 
pansion in  production,  the  market  would  have  been  in  a 

strong  statistical  position,  with  the  price  for  the  metal  sev- 
eral cents  above  going  quotations. 

Sales  last  month  were  on  the  whole  light  when  con- 
trasted with  previous  ones,  but  this  was  not  unexpected  in 

view  of  the  large  purchases  made  in  the  last  quarter  which 
supplied  consumers  with  copper  for  January.  This  month, 
however,  the  trade  anticipated  a  resumption  of  buying, 
which  so  far  has  failed  to  materialize.  This  lack  of  buying 
Is  believed  to  be  owing  to  the  fact  that  consumers  have 
been  content  to  buy  from  hand  to  mouth  with  the  belief 
that  with  so  many  mines  planning  resumption  the  available 
supplies  would  be  increased  thus  preventing  any  further 
appreciation  in  price.  One  of  the  leading  authorities  on 
copper  in  this  country,  in  discussing  the  recent  weakness  in 
the  market,  stated  that  it  had  been  due  to  the  fact  that  a 
loan  had  been  called.  This  authority  added  that  one  of  the 
copper  companies  had  between  S.OOO.noo  and  10.000,000 
lb.  of  copper  tied  up  as  collateral  for  a  loan.  This  loan  had 
been  railed  and  it  was  necessary  to  sell  the  metal. 

m;\\  roi;i'(»K.\ri().\  capitalized  at  $7,.->oo,ooo  is 
OK(iAM/.KI>  TO  AHSOKH  f  AI{K  CITY  MIXING 

COMPANIES 

Plans  for  the  formation  of  one  of  the  largest  mining  or- 

Kanlzations  in  I'tah  have  been  completed,  according  to 
O.  W.  Lambourne,  president  of  the  Judge  allied  companies 
of  Park  City,  who  has  just  returned  from  a  six  weeks  trip 
East.  The  new  company  will  be  known  as  the  Park  City 
Mining  &  Smelting  Co.,  organized  under  the  laws  of  Colo- 

rado, with  a  capitalization  of  $7,500,000,  divided  into 
ahares  of  J5  each.  The  corporate  powers  ot  the  company 
Include  mining,  mlllir.g.  ore-dressing,  smelting,  construc- 

tion, and  operation  of  power-plants  and  railway  lines.  The 
first,  property  tci  be  taken  over  by  the  new  company  is  the 
Daly-\Vc»t  .Mining  Co.;  Its  stockholders  voting  unanimously 
In  favor  of  the  proposition  at  a  recent  meeting  in  Denver. 
A  total  of  250.000  shares  of  new  slock  will  be  given  in 
exchange  for  the  entire  outstanding  shares  ot  the  Daly-West 
company.      Storkholikrs   tif   the   Jii(l(,'e    Mining   &    Smelting 

Co.  will  shortly  vote  on  the  proposition  o£  transferring  the 
property  of  that  company  to  the  new  organization.  Other 
Park  City  properties  will  undoubtedly  be  taken  over  by  the 

Park  City  .Alining  &  Smelting  Co.  Officers  ot  the  new  com- 
pany are:  G.  W.  Lambourne,  president,  treasurer,  and  man- 

aging director;  Moylan  C.  Fox.  vice-president;  Oscar  N. 
Friendly,  manager;  D.  C.  Murphy,  secretary;  W.  A.  Dunn, 
assistant  secretary.  Lambourne  states  that  the  shares  of 
the  new  company  will  be  listed  on  the  New  York  and  Boston 
exchanges. 

HOLLIXGKR  COXSOMDATEn  LOSES  SUIT  FOR 
DAMAtiES  .\GAIXSr  PO^VER  COMPAXY 

The  action  brought  by  the  Hollingor  Consolidated  against 
the  Northern  Canada  Power  Co.  for  tailing  to  deliver  elec- 

tric power  to  the  mine  last  winter,  in  which  the  plaintiff 
claimed  nealy  one  million  dollars  damages,  was  dismissed 
by  Judge  Middleton  at  Toronto  on  Febrary  10. 

AN^X'.YL  >IEETIXG  OP  THE  IXSTITIITE — FEBRIT.\RY 
20  TO  23 

The  12  5th  annual  meeting  of  the  A.  I.  M.  &  M.  E.  took 
place  in  New  York  on  February  20.  21.  2  2.  and  23.  Sessions 
of  special  sections  on  Mining  Jlethods.  Industrial  Relations, 
Safety,  Non-Metallic  Minerals,  and  Iron  and  Steel  were  on 
the  program  in  addition  to  the  usual  social  and  entertain- 

ment features.  The  incoming  president,  Arthur  S.  Dwlght, 
and  the  outgoing  president,  Edwin  Ludlow,  are  caricatured 
in  thf;  accompanying  drawing  for  which  we  are  indebted  to 
Donald  M.  Liddell. 

LEAD  BLAST-FIRXACES  AT  EL  PASO  >VILL  BE 

BLO\YX-IX 
Five  lead  blast-furnaces  will  be  blown-in  immediatly  at  the 

El  Paso  smelter  of  the  A.  S.  &  R.  Co.  during  the  next  month. 
Several  hundred  new  men  will  be  required  to  operate  them, 

bringing  the  total  employees  of  the  plant  to  about  1000.  A 
contract  for  smelting  the  ore  of  the  Erupcion  Mining  Co. 

and  the  Ahumada  Lead  Co..  owners  of  mines  in  Chihuahua. 

Mexico,  has  been  signed.  Officials  say  that  it  is  expected 

when  the  lead-furnaces  have  been  put  in  operation,  the  cop- 

per departpient  will  also  have  resumed,  although  the  date 

for  the  opening  of  the  first  copper-furnace  has  not  definitely 

been  decided  upon.  Originally  the  El  Paso  smelter  was 

built  tor  smelting  lead.  When  the  American  Smelting  & 

Refining  Co.  built  its  plant  at  Chihuahua  in  1906,  however, 

most  of  the  lead  ore  from  Mexico  was  handled  there  and  the 

majority  of  the  furnaces  at  El  Paso  were  put  to  smelting 

copper. 
John  C.  Greenway  says  that  from  200  to  400  tons  per  day 

will  be  shipped  from  the  Erupcion  and  Ahumada  mines  as 

soon  as  the  track  is  laid.  Grading  of  the  roadbed  is  pro- 

ceeding rapidly.  General  Greenway  said:  "Before  we  start 
shipping  ore  from  the  Erupcion  mines  we  hope  to  be  able  to 

obtain  better  shipping-rates  from  the  Mexican  railroads  in 

the  removal  of  the  $1  per  ton  bridge-toll  at  El  Paso.  This 

toll  amounts  to  $50  per  car  of  ore  and  is  a  discrimination 

against  El  Paso  industries.  Inasmuch  as  El  Paso  has  always 

been  the  most  friendly  border  town  to  Mexico,  I  feel  cer- 
tain that  the  Mexican  government  will  be  readily  inclined  to 

remove  this  discrimination." 

ARIZOXA 

Bi.sbee.   In  spite  of  predictions  that   the   Bisbee  district 

would  not  feel  any  effects  from  the  resumption  of  the 

smelters  at  Douglas  for  several  months,  activities  in  local 

mines  .are  slowly  but  steadily  increasing.  Experienced 

miners  are  being  taken  on  at  the  rate  of  about  150  per 

month  by  the  Calumet  &  Arizona  company.  Expert  miners 
are  desired;  the  underground  force  is  sufficient. 
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Globe. — The  Arizona  Commercial  Mining  Co.,  one  of  the 
important  copper  producers  in  this  district,  announced  on 
February  15  through  H.  C.  I'lummer,  general  manager,  that 
it  will  resume  shipment  of  ore  as  soon  as  the  mill  o!  the  Old 
Dominion  company  is  ready  to  start  operations,  probably 
about  March  1.  The  power-house  of  Arizona  Commercial 
company  has  been  put  in  operation.  About  25  men  are 
working  underground.  This  force  will  increase  gradually. 
The  company  will  do  some  development  work  in  addition  to 
extracting  ore. 

C.ILIFOKNIA 

Cwilvillc. — Development  work  has  been  started  at  the 
Lone  Pine  mine  in  Squaw  gulch.  The  mine  has  produced 

considerable  gold  ore  from  pockets  at  the  junction  of  string- 
ers with  the  main  lode.  It  is  proposed  to  develop  the  prop- 
erty systematically.     John  Maxwell  and  Charles  Morgan  own 

the  property.   S.   Carpenter   and   E.   M.   Robertson  have 
started  a  drift  in  the  gravel  bar  at  the  junction  of  the  East 
and  South  Forks  of  the  Salmon  river,  planning  to  tap  the 

hack  channel  in  the  South  Fork  'run'.  They  have  stopped 
work  at  the  drift  below  the  wing-dam  farther  down  the 
South  Fork  as  the  bedrock  was  four  feet  below  their  drain 
and  the  amount  of  seepage  water  was  too  large  to  handle, 
economically,  although  the  bedrock  gravel  for  four  feet  in 
depth  had  a  good  average  gold  content. 

Preiicli  Guich. — Twenty-iwo  men  are  employed  at  the 
Gladstone  mine.  The  mine  was  re-opened  six  months  ago. 
Drifts  and  tunnels  have  been  cleaned  out  and  re-timbered 
where  needed.  Ore  production  has  commenced  and  the  mill 
will  start  with  a  few  stamps  immediately.  The  Gladstone 

has  a  thirty-stamp  mill. 

Xerada  Citj . — The  shaft  into  the  gravel  at  the  old  Mali- 
koff  mine,  in  the  San  .luan  Ridge  district,  is  now  down  160 

ft.  The  bottom  is  in  gravel,  but  the  present  system  of  min- 
ing only  contemplates  working  10  or  12  ft.  of  the  bedrock. 

When  the  gravel  was  washed  by  the  hydraulic  method  the 
entire  mass  was  washed  and  the  bedrock  was  found  to  be 
rich. 

Plymouth. — According  to  Stanley  Arnot.  engineer  for  the 
Plymouth  Consolidated  Mining  Co.,  750  miners  are  now  em- 

ployed in  the  mines  of  Amador  county.  Both  the  Argonaut 
and  Kennedy  mines  are  operating  on  a  larger  scale  than  for 
some  time  heretofore.  The  Shenandoah  mine,  a  mile  north 
of  Plymouth,  is  being  unwatered,  and  the  Moore  mine  near 
Jackson,  from  which  the  water  recently  was  pumped,  is 
being  re-opened  by  a  company  for  which  H.  G.  Perry  is 
superintendent.  At  the  Plymouth  Consolidated  100  miners 
are  at  work. 

COIiORADO 

Bla<'khawk. — The  Silver  Mountain  Mining  Co.  is  in  re- 
ceipt of  settlement  sheets  from  the  Arkansas  Valley  smelter 

giving  returns  on  an  IS-ton  shipment.  The  ore  ran  0.30 
oz.  gold,  106.75  oz.  silver,  9.35%  lead,  $144. Sa  gross  per 
ton.  Net  proceeds  after  deducting  freight  and  treatment 
were  $1687. 

Breckenridge. — Dredging  has  continued  this  winter  in  the 

Blue  River  valley  despite  low  temperatures  of  20  to  30°. 
The  dredges  are  well  heated  and  the  sands  brought  up  from 
beneath  the  water  are  washed  before  they  can  freeze.  Op- 

erations  this    winter  are  reported   to  be  profitable.   The 

rich  shoot  originally  opened  at  100  ft.  in  the  Warrior's 
Mark  has  been  opened  east  of  the  shaft  at  the  150-ft.  level. 

The  'pay-streak'  is  reported  18  in.  wide  and  assays  have 
shown  silver  content  of  from  200  to  300  oz.  Some  300 
sacks  of  rich  ore  are  piled  up  for  shipment. 

Cripple  Ci-oek. — The  Cresson  mine  has  been  idle,  due  to 
frozen  water-lines,  but  shipments  have  been  resumed. 

The  annual  report  of  the  Vindicator  Consolidated  com- 
pany just  issued  shows  production  by  the  company  of  4273 

tons  during  1921,  with  gross  value  of  $127,640,  and 
$99,164  net.  Lessees  produced  and  shipped  33,184  tons, 

with  a  value  of  $291,254  net,  from  which  the  company  re- 
ceived in  royalties  $90,775.  Development  for  the  year  totaled 

7316  ft.  The  main  shaft  is  now  2100  ft.  deep,  and  work  is 
in  progress  to  connect  with  the  Roosevelt  Deep  Drainage 
tunnel  at  this  depth.  The  total  distance  of  3000  ft.  has  been 
two-thirds  covered  and  will  be  completed  early  in  March. 

Lessees  of  the  Granite  Gold  Mining  Co.  have  opened  rich 
ore  on  the  Dillon  mine.     A  two-inch  streak  on  the  foot-wall 
samples  $25  per  pound.   An  ore-shoot  70  ft.  in  length  has 
been  opened  at  the  9th  level  of  the  Rose  Nicol  mine.  Sam- 

ples assay  from  2  to  5  oz.  gold  per  ton.  The  property  is  pro- 
ducing about  5  cars  weekly  of  milling  ore,  shipped  by  lessees. 

Eagle. — Al  Hansen  and  Eastern  associates  have  sent  out 
supplies  to  the  Polar  Star  mine  at  Fulford  and  a  force  is  now 
engaged  in  preliminary  work,  preparatory  to  installation  of 
machinery  and  mill  construction.     The  mill  will  be  equipped 

"IF  THEV  ARe 

GOING  TO  ROAST 

ME,  I  HOPS 
THEY  WILL  AT 
LEAST  USF  A GOOD  MACHINE 

FOR   IT.' 

Changing  Sliifts  in  New  York 

with  a  ball-mill,  concentrating  tables,  and  flotation  unit;  a 
compressor  has  been  ordered  for  the  mine.  For  the  present 
a  gasoline  engine  is  tised  for  power. 

Georgetown. — Denver  men  who  have  taken  a  lease  on  the 
dumps  at  the  Scepter  mine  are  erecting  a  small  concen- 

trating plant.  They  will  use  the  same  'secret'  process  in  the 
plant  on  Bard  creek  as  is  reported  to  be  operating  success- 

fully in  the  Burleigh  mill  at  Silver  Plume.  The  manage- 
ment of  the  Republican  Mines  Co..  as  an  inducement  to  get 

the  mill  started,  donated  use  of  the  mill-site  and  necessary 
timber  for  the  buildings.  The  operation  of  the  plant  will 
be  watched  with  interest  by  operators  of  this  section. 

Lake  City. — Organization  has  been  effected  of  the  Silver 

Keys  Mines  Development  Co.  to  operate  ten  claims  on  Ex- 
celsior and  Abbott  mountains  under  lease  and  bond.  The 

properties  are  partly  developed  by  shaft  and  tunnel,  and 
silver-lead  ore,  assaying  $3S  to  $65  per  ton.  is  exposed  on 
the  Silver  Key.  On  the  Summit  claim,  assays  of  7  0  oz. 
silver  and  4  oz.  gold  have  been  obtained.  The  main  tunnel 
is  to  be  extended  to  cut  the  orebody  on  the  Silver  Key  at 
about  225  ft.   The  Colorado  Consolidated  Mines  &  Power 
Co.  is  operating  the  Black  Wonder;  it  will  have  a  mill  in 
operation  early  in  June. 

Morenci. — George  J.  Stoneman,  president,  and  Mike  Han- 
non,  superintendent,  of  the  Stargo  Mines,  Inc..  have  re- 

turned from  New  York,  where  a  contract  was  entered  into 
with  Morris  Kuhlman,   who   will  advance   $129,500   for  the 
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bulldlDK  of  a  mill  of  50  tons  dally  capacity.  The  company 
hu  been  ghlpplng  silver  ore  to  El  Paso  from  its  property,  a 
■hort  distance  from  Morencl. 

I{ollin.svllI<>. — The  Perlgo  mill  and  mines  have  been 
startt'il  by  the  Stanley  brothers,  lessees,  who  have  opened  a 
large   body  of   mill-ore.   A   shaft   is   being   sunk   on   the 
Navensetter  property,  adjoining  the  Maryland  group.  The 
owner  has  opened  up  the  e.xtension  of  the  Maryland  vein  on 
his  Blue  Barrow  claim,  with  a  streak  sampling  as  high  as 

13  oz.  Bold  per  ton.   Contractor  Murray  for  the  Mary- 
land Mining  Co.  Is  taking  out  good  ore  while  extending  the 

Garfleld  tunnel,  samples  taken  across  two  feet  of  vein  matter 
assaying  $25  In  gold  and  silver.  The  company,  controlled 
by  H.  F.  Chrlstenson  of  Denver,  owns  15  patented  claims. 
with  two  tunnels,  a  stamp-mill,  blacksmith-shop,  ore-house, 
and  boarding-house.  Negotiations  are  in  progress  with  an 
Kaatorn  syndicate  to  take  the  property  under  lease  and  bond 
to  purchase. 

Telloride. — January  shipments  of  concentrates  from  Tel- 
lurlde  totaled  143  cars,  SS  from  the  Smuggler  Union,  and 
55  from  the  Tomboy  plant.  This  is  the  best  record  for 
many  months. 

IDAHO 

Cocur  d'.AIonc. — Another  carload  of  ore  has  been  shipped 
by  lessees  of  the  Western  Union  mine.  They  plan  to  ship 
two  cars  weekly.  This  is  the  property  on  which  a  rich  find 
was  reported  recently.  The  company  gets  25%  royalty  on 
all  smelter  returns  on  ore  shipped  by  lessees. 

Engineers  from  New  York  will  examine  the  Independence 
I^ead  mine,  before  installing  machinery  to  secure  more  rapid 
development,  according  to  H.  B.  Kingsbury.  The  strike  in 
the  You  Like  vein,  which  crosses  the  Independence,  is  im- 

portant; It  shows  20  ft.  of  concentrating  ore  and  2  ft.  of 

high-grade  ore.  The  Morning  vein  also  crosses  the  ground 
lengthwise.  The  Independence  lies  between  the  Morning 
and  the  Hunter  mines. 

MICHIGAN 

HnuRhton. — Copper  Range  Consolidated  is  now  close  to 
normal  in  refined-copper  production.  The  present  output  is 
at  the  rate  of  36,000,000  lb.  per  year,  which  is  not  far  short 
of  the  average  yearly  production  in  the  years  prior  to  the 
War.  Copper  Range  has  been  gaining  a  few  men  each 
month,  which  has  been  reflected  in  an  increase  in  produc- 

tion, and  this  condition  no  doubt  will  continue  at  least 
until  the  spring  months  when  the  usual  exodus  to  the  farms 
will  begin.  No  important  construction  work  is  planned  at 
mines  or  mill  of  this  company  during  the  present  year. 

Quincy  is  In  an  excellent  position  to  show  a  sharp  reduc- 
tion In  costs  when  there  is  a  return  to  normal  production, 

which  of  course  will  be  governed  by  improvement  in  the  de- 
mand for  copper.  Notable  Improvements  have  been  made 

at  mine,  mills,  and  smelter.  The  new  hoist  installed  a  year 
ago  at  No.  2  shaft  has  not  been  pressed  to  capacity  because 
of  curtailed  production,  and  as  a  result  has  not  yet  demon- 

strated its  actual  worth.  This  also  applies  to  the  new  fur- 
nace at  the  smelter.  The  re-grlnding  equipment  at  the  mills 

has  been  instrumental  In  reducing  losses,  having  saved 
2.345,000  lb.  of  copper  In  1920,  and  will  be  an  important 
factor  In  lower  costs  when  all  departments  are  again  on  a 
normal  basis.  The  smelter  Improvements  will  cut  costs 
considerably,  for  much  manual  labor  has  been  replaced  with 
electrically  driven  apparatus. 

Mohawk  and  Wolverine  are  practically  at  capacity  pro- 
duction. Mohawk  is  shipping  about  2300  tons  of  rock 

daily,  while  Wolverine  Is  averaging  900.  Mohawk  has  built 
up  an  efllcient  organization  and  costs  have  been  materially 
reduced,  the  mine  being  on  a  paying  basis.  The  yield  is 
holding  up  well  In  all  shafts  and  the  present  rate  of  profit 
at  the  prevailing  price  of  copper  Is  close  to  one  cent  per 
pound.     At  No.  6  shaft,  a  full  program  of  sinking  and  drift- 

ing is  under  way,  sharing  with  No.   4  in  the  biggest  output 
from  the  four  shafts. 

Ahmeek,  the  best  of  the  Calumet  &  Hecla  subsidiaries,  is 
in  good  condition  physically  and  will  be  one  of  the  first 
properties  to  get  back  to  normal.  There  has  been  prac- 

tically no  caving  and  ail  shafts  will  be  in  readiness  for  re- 
sumption on  April  1.  The  work  of  replacing  the  concrete 

skipway  with  timber  in  No.  2  shaft  is  well  under  way  and 
will  be  completed  in  ample  time.  The  stamp-mill  is  in  good 
condition  and  will  require  only  minor  repairs. 

The  annual  meeting  of  Arcadian  Consolidated  was  held 
at  Houghton  on  February  14.  B.  F.  Bartholemew  was 
elected  a  director  to  succeed  the  late  S.  T.  Everett,  the  other 
directors  being  re-elected.  Robert  H.  Shields  was  re-elected 
president  and  W.  F.  Jliller,  secretary-treasurer.  Drifting 
is  still  proceeding  north  and  south  at  the  1100-ft.  level  of 
the  New  Baltic  shaft,  recently  reached.  Both  drifts  are  in 
good  mineralized  ground. 

The  recent  reduction  of  freight-rates  on  refined  copper  to 
New  York,  amounting  to  33 J%,  restoring  the  schedules  in 
effect  prior  to  August  26,  1920,  means  the  saving  of  one- 
fifth  of  a  cent  per  pound.  The  reduction  was  effective  on 
February  13. 

MINNESOTA 

Hibbing. — A  branch  of  the  Michigan  College  of  Mines 
.\lurani  Association  has  been  formed  here.  The  plans  were 
perfected  on  the  occasion  of  a  banquet  in  honor  of  F.  W. 
McNair,  president  of  the  College.  It  is  stated  that  there 
are  about  100  graduates  of  the  college  on  the  Mesabi  and 
Cuyuna  ranges  and  in  Duluth,  and  a  strong  organization 
will  be  formed.  J.  A.  McKillican  of  Hibbing  was  made  tem- 

porary chairman. 
MONTANA 

Jens.— The  Butte  &  Western  Mining  Co.  is  developing  the 
Forest  Rose  group  of  58  claims  near  here.  The  property 

was  discovered  and  first  worked  years  ago  by  David  Dunkel- 
berg,  who  made  a  good  profit  from  his  operations.  The 
Butte  &  Western  company  has  driven  an  adit  under  the  old 
workings  and  has  exposed  a  wide  vein  of  good  ore  at  a  depth 
of  400  ft.  from  the  outcrop.  The  adit  is  being  extended 
through  a  series  of  parallel  veins.  B.  V.  Alley  of  Butte  is 
general  manager. 

NEVADA 

Hawthorne. — The  Lucky  Boy  Consolidated  Mines  Co.  has 
resumed  operations  at  the  old  mine,  six  miles  west  of  Haw- 

thorne on  the  old  Bodie  grade.  Lucky  Boy  was  discovered 
in  1905  when  several  men,  repairing  the  railroad  grade, 
found  a  small  vein  of  galena.  An  option  was  obtained  by 
J.  H.  Miller  and  J.  E.  Adams  and  men  were  immediately  put 
to  work.  In  its  earlier  years  the  mine  produced  a  million 
dollars  down  to  the  900-ft.  level.  The  ore  averaged  200  oz. 
silver  and  17%  lead  per  ton.  Within  the  last  few  weeks,  in 

sinking  from  the  1100-ft.  level,  four  orebodies  have  been 
opened  up,  the  ore  of  which  is  reported  to  average  $30  per 
ton. 

At  a  recent  special  meeting  of  the  board  of  commis- 
sioners of  Mineral  county,  C.  D.  Kaeding  appeared  in 

regard  to  constructing  a  power-line  from  Mina  to  Can- 
delaria.  It  was  tentatively  agreed  between  the  board  and 
Mr.  Kaeding.  acting  for  the  Candelaria  Mines  Co.,  that  the 

company  would  build  the  lines  and  sub-station,  the  county 
furnishing  $15,000  and  the  Candelaria  Mines  Co.  bearing 
the  rest  of  the  cost.  It  was  also  agreed  that  money  spent 

by  the  company  would  be  rebated  on  its  power-bill  at  the 
rate  of  25%  each  month,  and  the  line  is  to  belong  to  the 
county.  On  account  of  starting  of  work  at  the  Lucky  Boy 
it  was  ordered  that  the  transformer,  which  was  removed 
from  Mina,  be  returned  to  the  mine. 

Oreaiia. — According   to   officials   of   the   Pershing   County 
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Mines  Co.,  high-grade  gold-silver  ore  has  been  opened  on  the 
Montezuma  claim  at  a  depth  of  90  ft.  Silver  predominates. 

Tonopah. — The  Tonopah  Belmont  Development  Co.  has 
made  a  10%  reduction  in  treatment-charges  on  all  ores 
sampling  over  $20  in  value,  the  new  rates  to  become  ef- 

fective March  1.  On  ores  valued  at  $20  and  less,  the  rate 
will  be  $4.50  instead  o£  $5.25  per  ton.  On  ores  sampling 
between  $20  and  $25  the  charge  will  be  $5  instead  of  $5.50. 
On  ores  having  a  value  of  over  $25  per  ton  the  new  treat- 

ment-charge will  be  $5  per  ton  plus  10%  on  overcharge, 
making  the  charge  on  $30  ore  $5.50  per  ton,  the  rate  in- 

creasing until  a  $50  product  will  be  charged  $7.50.  The 
lower  schedule  is  offered  to  stimulate  development  on  the 
part  of  lessees,  who  complain  that  unless  they  are  lucky  in 

finding  rich  ore  it  does  not  pay  to  operate  on  the  tribute  sys- 
tem. Where  large  bodies  of  ore  are  available  It  is  said  that 

with  a  profit  of  50c.  per  ton  men  can  make  better  than 

miner's  wages. 
OREGON 

Gold  Hill. — P.  X.  Johnson  and  associates  of  Portland, 
with  headquarters  at  Gold  Hill,  are  developing  the  Clausen 
property.  This  tract  adjoins  the  Kubli  and  Red  Oak  groups 
on  the  east,  and  is  situated  between  these  two  mines  and  the 
Bill  Nye  group.  The  present  work  is  driving  the  lowest 
level,  which  will  cut  the  three  parallel  veins  410  ft.  from  the 
adit.  Three  upper  adits,  consisting  of  500  ft.  of  drift,  have 
uncovered  2000  tons  of  gold  ore  assaying  from  $9  to  $34 
per  ton.  The  average  width  of  the  veins  is  24  in.  The 
works  are  at  an  elevation  of  2700  ft.  and  in  a  heavily  forested 
area.     Power,  compressor,  drills,  trackage,  and  other  mine 

equipment  have  been  purchased.   The  recent  find  of  rich 
free-milling  ore  on  the  350-ft.  level  of  the  North  Pole  mine, 
9  miles  west  of  Gold  Hill,  is  important.  It  is  being  operated 
by  the  owner,  P.  H.  Robinson.  The  present  equipment  on 
the  mine  is  a  2-stamp  mill  with  10  tons  capacity. 

Jacksonville. — The  Opp  mine,  owned  and  operated  by 
J.  W.  Opp,  has  purchased  the  Medford-Jacksonville  electric 
and  steam  railroad;  it  will  be  operated  in  conjunction  with 
the  mine.  This  road  extends  from  Medford  on  the  main 
line  of  the  Southern  Pacific  to  Jacksonville  and  three  miles 
out  from  Jacksonville  into  the  timber  past  the  Opp  mine. 
This  deal  will  result  in  new  life  in  the  mining  district  west 

of  Jacksonville.  The  Opp  mine  will  enlarge  its  stamp-mill 
to  handle  the  output  of  smaller  mines.  The  mill  has  a 

crusher,  a  Dorr  classifier,  one  Wilfley  and  six  Johnson  con- 
centrators, and  four' plates. 

UTAH 

American  Fork. — There  has  been  an  unusually  large 
snowfall  in  the  Wasatch  mountains  this  winter,  and  numer- 

ous snowslides  have  been  the  result.  On  February  11  a 
snowslide  completely  buried  the  compressor-building  and 

bunk-house  at  the  Midwest  Development  Co.'s  property. 
Five  men  were  asleep  in  the  bunk-house,  and  had  a  narrow 
escape  from  death.  A.  W.  Larson,  manager  of  the  Pitts- 

burg mine,  and  Donald  Chipman,  a  miner  at  the  same  prop- 
erty, were  both  injured  by  slides.  The  snow  is  eight  feet 

deep  in  the  canyon. 

Binghani. — The  local  mines  of  the  United  States  Mining 
Co.  shipped  132,209  tons  of  ore  in  1921,  from  which  was 
obtained  32,173  oz.  gold,  678,764  oz.  silver,  20,548,505  lb. 
lead.  21,181,257  lb.  copper,  and  13,806,329  lb.  zinc,  the 
gross  value  of  same  being  $2,460,455.  Mining  expense  was 
$734,589;  freight,  $499,741;  reduction  charges.  $1,433,908; 

construction  $11,082,  making  a  total  deduction  of  $2,279,- 
320.  leaving  net  proceeds  of  $181,134. 

The  Montana  Bingham  Mining  Co.  shipped  23,595  tons 

of  ol-e  in  1921,  from  which  was  obtained  1401  oz.  gold, 
46.231  oz.  silver,  26,210  lb.  lead,  and  1,597,367  lb.  copper, 
the  gross  value  of  which  was  $197,455.  After  deducting  all 
charges  the  net  income  for  the  year  was  $17,915. 

Eureka. — The  Chief  Consolidated  Mining  Co.  shipped 

93,267  tons  of  ore  in  1921,  establishing  a  new  record.  Ship- 
ments the  previous  year  totaled  82,430  tons.  The  metal 

production  was  3363  oz.  gold,  3,262,241  oz.  silver,  12,496,- 
433  lb.  lead,  and  11,563  lb.  copper.  The  average  gross 
value  of  the  ore  was  $41.89  per  ton;  smelting,  freight,  and 
sampling,  $18.65,  leaving  a  net  value  per  ton  of  $23.24. 

Mining,  development,  and  overhead  charges  were  approxi- 
mately $19  per  ton.  The  net  earnings  for  1921  were  $362,- 

728,  and  after  the  payment  of  four  dividends,  totaling  $176,- 
805,  there  was  a  surplus  of  $185,934,  which  brought  the 

total  surplus  on  January  1,  1922,  up  to  $1,827,631.  De- 
velopment work  during  19  21  totaled  7.8  miles,  bringing  the 

grand  total  of  such  work  up  to  190,158  ft.,  or  slightly  over 
3  6  miles. 

The  east  drift  at  the  Apex  Standard  mine  cut  a  vein  of 
silver-lead  ore  recently,  which  assayed  30  oz.  silver  and 

29%  lead.  The  shaft  at  this  property  is  now  down  a  dis- 
tance of  900  ft.,  and  drifting  was  started  at  that  depth. 

The  management  states  that  drifting  will  be  continued  until 
the  lime-beds,  a  short  distance  ahead,  are  reached. 

Harry  D.  Fuller  and  Henry  Barney,  lessees  in  the  Iron 
Blossom  mine,  have  started  suit  against  William  Thomas 
and  Leland  Tuft  for  the  alleged  unlawful  extraction  of  ores 

and  minerals  from  ground  covered  by  the  plaintiff's  lease. 
An  injunction  was  obtained  by  Fuller  and  Barney  to  pre- 

vent the  drawing  of  $20,000  from  a  Provo  bank  by  the  de- 
fendants, which  is  alleged  to  be  the  amount  received  for 

ores  unlawfully  extracted. 
Ore  shipments  for  the  week  ending  February  11  totaled 

13  6  cars,  as  compared  with  156  carloads  for  the  previous 
week.  The  Tintic  Standard  shipped  46  cars;  Chief  Con- 

solidated, 41;  Grand  Central,  17;  Eagle  &  Blue  Bell,  9; 
Iron  Blossom,  7;  Victoria,  6;  Centennial-Eureka,  3;  Alaska, 
2;  Swansea,  2;  Gemini,  1;  Bullion  Beck,  1;  Colorado,  1. 

Development  -pfork  has  been  started  on  the  1800-ft.  level 
at  the  Centennial-Eureka  mine,  according  to  John  Enlund, 
superintendent.  Water  has  been  receding  during  the  past 

year,  and  the  company  will  be  able  to  prospect  deeper  terri- 
tory than  has  been  possible  heretofore.  About  5  0  lessees 

are  at  work  in  the  mine.  During  the  past  month,  a  ship- 
ment from  the  mine  averaged  150  oz.  silver  per  ton,  while  a 

small  lot,  consisting  of  a  few  tons,  averaged  between  800 
and  900  oz.  silver  per  ton. 

Park  City. — The  raise  from  the  13  00-ft.  level  of  the 
Ontario  mine,  in  the  eastern  section  of  the  camp,  is  in 
promising  territory.  Ore  has  been  found,  but  sufficient 
work  has  not  been  done  to  determine  whether  or  not  it  is  a 

continuation  of  the   main   Ontario  vein.   Ore  shipments 
from  this  district  for  the  week  ending  February  11  totaled 
2354  tons,  of  which  the  Judge  allied  companies  shipped 

1328;  Silver  King  Coalition,  602;  and  Ontario,  324.  Ship- 
ments the  previous  week  totaled  2158   tons.   Numerous 

snowslides  have  occurred  recently  in  Empire  and  Ontario 

canyons,  as  a  result  of  which  development  work  at  the  out- 
lying mines  and  prospects  has  been  seriously  curtailed.  The 

snow  is  from  3  0  to  40  ft.  deep  in  some  parts  of  the  road 

leading  to  the  Daly-Judge  mine. 

WASHINGTON 

Oroville. — The  Ruby  Mining  Co.  is  nearly  ready  to  start 
milling  operations,  according  to  A.  L.  Goodell,  metallurgist. 
Much  development  work  has  been  done  and  a  carload  of 

crude  ore,  shipped  to  the  Bunker  Hill  smelter  recently,  con- 
tained $100  per  ton  in  silver. 

Valley. — Plans  are  being  made  for  the  erection  in  Spo- 
kane of  a  plant  for  the  manufacture  of  magnesite  build- 

ing material,  recently  announced  F.  M.  Handy,  general 
manager  of  the  Western  Materials  Co.  The  expenditure  is 
reported  at  $50,000.  The  equipment  will  include  a  crusher, 
Raymond    mill,    tube-mill,    and    mixing-bins.      The    rate    of 
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production  will  be  40  tons  of  the  sacked  product  in  eight 
hours,  but  thijt  can  be  Increased  to  100  tons  by  the  addition 

of  a  tube-mill.  The  mixture  will  consist  of  10  tons  of  pow- 
dered nii-Knealte,  calcined  at  the  quarry,  10  tons  of  pow- 
dered fliler.  and  20  tons  of  white  sand. 

A  new  tunnel  is  belne  driven  In  the  property  of  the  Ad- 
miral Mining  Co.  to  give  300  ft.  additional  depth  below  the 

copper  ore  found  there  last  summer.  The  work  is  being  done 
at  the  rate  of  five  feet  dally,  under  the  direction  of  H.  E. 

Firth,  iiup?rlntendent.  The  company  is  one  of  the  few- 
Stevens  county  concerns  which  operated  ail  last  year.  Last 
year  a  cross-cut  opened  the  vein  100  ft.  north  of  the  old 
workings.  At  a  depth  of  200  ft.  below  the  outcrop  a  vein 
was  opened,  showing  five  to  six  feet  of  ore  carrying  4  to 

1 1  '":    copper. 
WIS(-ONSIN 

Ilcnt4in. —  The  Frontier  Mining  Co..  an  Indianapolis  con- 
cern, which  since  1908  has  been  one  of  the  greatest  pro- 

ducers of  zinc  ore  in  this  field,  operating  at  different  times 
the  Frontier,  Calvert,  Hird,  Bull  Moose,  Burr,  and  Middle 
mines,  will  not  again  resume  operations  under  the  original 
incorporation.  The  mines,  equipment,  leaseholds,  and  mining 
rights  will  be  sold  to  one  of  the  other  large  groups  operating 
in  this  field.  At  present  there  are  conservatively  estimated 
over  7000  tons  of  zinc  ore.  owned  by  the  Frontier,  unsold. 
For  ten  years  the  Frontier  company  paid  annual  dividends 
amounting  to  27%  annually,  and  during  the  intensive  war 
period  dividends  ran  as  high  as  67%  in  a  single  year.  The 
Bull  Moose  and  Middle  mines  are  regarded  as  the  two  best 
producers  at  this  time,  but  they  have  been  idle  for  a  year. 

liivlnc^ton. — The  Dale  mine,  operated  by  the  Vinegar  Hill 
Zinc  Co.,  was  shut-down  on  February  1,  throwing  50  men 
out  of  employment.  It  is  explained,  however,  that  the  shut- 

down is  only  temporary,  pending  alterations  for  enlargement 
of  production  at  the  National  Zinc  Separators  at  Cuba  City, 
which  treats  all  the  low-grade  zinc  concentrate  produced  at 
the  Dale  mine. 

Platt<n-ill«>. — The  single-unit  separating-plant  operated 
formerly  at  the  Climax  Mining  Co.'s  plant  is  being  dismantled 
and  removed  to  the  Enterprise  Roasters,  where  the  plant  is 
being  remodeled  and  enlarged  in  preparation  for  the  han- 

dling of  more  low-grade  zinc  concentrate  from  the  Block 
House  mines.  The  Block  House  Mining  Co.  anticaptes  a 
revival  In  the  zinc-mining  Industry  and  is  prepared  with  two 
mills  to  establish  a  dally  output  of  100  tons  of  zinc  con- 
centrate. 

BRITISH  roi.n«BiA 

l.ardi-au. — R.  H.  Graves,  managing  director  of  the  Bul- 
lock Gold  Mines,  Ltd.,  reports  that  the  company  is  develop- 

ing nine  lodes  on  Its  property  at  Poplar  Creek,  and  that  re- 
cently a  Ross  mill  has  been  erected  for  testing  purposes. 

The  veins  are  well  mineralized  and  samples  have  assayed 
from  $8  to  $30  in  gold.  A  little  platinum  has  been  found  in 
some  of  the  ore. 

rouro  (Vmp<-. — The  Imperial  Oil  Co.  has  shipped  in  three 
carloads  of  casing  and  other  drilling  supplies,  and  drilling 
operations,  which  have  been  suspended  during  the  severe 
weather,  are  to  be  re-started  on  March  1. 

rrinrp  Hiip4-rt. — Assays  made  at  the  mine  of  the  20  tons 
of  hiKh-grnd"  ore  that  Is  being  shipped  from  the  Silverado 
mine  to  Tacoma  show  an  average  of  700  oz.  In  silver  per 
ton.  A  quantity  of  second-grade  ore.  averaging  200  oz.  In 
silver  per  ton  Is  on  the  dumps,  but  It  Is  probable  that  this 
will  aot  be  shipped  until  better  transportation  has  been 
arranged. 

Sandon.—  The  Ruth  mine,  which  Is  being  operated  by lessees.  Is  said  to  be  lot.klng  well;  another  car  of  ore  has 
heen  shipped  this  month,  making  the  third  car  since  the 
mine  was  re-opened   George  Clark,  who  Is  operating  the 

Chambers  No.  1  mine,  at  Cody,  has  shipped  a  ear  of  ore.   
Fred  McDonnel  is  developing  a  lar^e  body  of  milling  ore  at 
the  Noonday  group,  and  is  saving  clean  ore  for  shipping. 
  The  Rambler-Carib(H)  has  been  closed  temporarily  be- 

cause of  the  danger  to  the  miners  from  snowslides  at  this 

period  of  lhi>  year.  The  Noble  Five  mill,  at  Cody,  and 
Clarence  Cunningham's  mill,  at  Alamo,  are  still  idle,  but  it 
is  rumored  that  the  Cunningham  mill  is  to  be  re-started 
soon.  Cunningham  is  shipping  high-grade  ore  from  the 
Queen  Bess  mine,  which  for  long  has  been  the  best  pro- 

ducer of  his  group.  The  Bosun  mine,  at  New  Denver,  is 
operating  steadily  with  three  shifts,  and  is  shipping  regu- larly. 

Terrace. — J.  M.  Hoar,  of  Seattle,  who  bonded  the  Bear 
and  Wolf  groups,  on  Maroon  mountain,  has  added  two  more 
Ross  mills  to  the  equipment  of  the  plant,  the  one  Ross  mill 
that  was  erected   last  year  being  insufficient  to  handle  the 
quantity  of  ore  that  is  being  mined.   D.  A.  Buchanan  has 
been  developing  a  10-ft.  lode,  running  well  in  silver  and 
carrying  a  little  gold,  on  the  Gabriel  group,  at  the  head  of 
the  Kaitmaikawa  river,  during  the  winter;  he  has  built  six 
miles  of  road  that  will  connect  his  property  with  the  main 
highway. 

Trail. — The  ore  receipts  at  the  smelter  during  the  first 
week  in  February  amounted  to  88.S5  tons;  the  following 
mines  contributed  to  the  total:  Bell.  Beaverdell,  40  tons; 
Josie,  Rossland,  70;  Paradise,  Windermere,  30;  Queen  Bess, 

Three  Porks,  30;  and  the  Consolidated  company's  mines, 
8685. 

Victoria. — S.  P.  Silverman,  president  of  the  Tidewater 

Copper  Co.,  passed  through  here  on  his  way  to  the  company's 
Indian  Chief  mine,  at  Sidney  Inlet,  where  operations  re- 

cently have  been  resumed,  after  a  shut-down  of  14  months. 
Silverman  stated  that  from  now  on  he  expected  the  mine 

would  be  producing  from  300  to  3  50  tons  of  copper  con- 
centrate monthly,  which  would  be  shipped  to  the  Tacoma 

smelter.  A  large  body  of  ore  has  been  developed,  and  as 
the  mine  has  been  opened  by  tunnels,  avoiding  all  pur.iping 
cost,  and  all  the  machinery  at  mine  and  mill  is  run  by 

water-power,  the  operating  expenses  are  low.  A  profit  is 
anticipated  even  at  the  present  price  of  copper.  Besides 

copper,  however,  the  ore  contains  a  large  amount  of  mag- 
netite, and  some  molybdenum  and  nickel,  and  experiments 

are  being  made  by  the  British  and  German  steel  inter- 
ests to  discover  it  the  material  that  the  company  could 

produce  as  a  by-product  can  be  used  in  the  manufacture  of 
a  molybdenum-nickel  steel.     The  mine  and  mill  are  giving 
employment  to  80  men.   F.  N.  D.  Rosher,  of  the  Valdez 
Island  Copper  Co.,  is  authority  for  the  statement  that  some 

ore  from  the  company's  Quadra  Island  mine  shows  marked 
radio-active  properties.  Photographs  of  metal  objects  are 
said  to  have  been  made  by  the  rays  emitted  by  the  ore,  and 
the  ore  is  said  to  excite  a  scintillascope.  Samples  of  the 
ore  have  been  sent  to  McGill  University,  the  United  States, 

and    England   for   further   investigation.   The   Provincial 
government  has  decided  to  construct  a  road  from  Hanceville 
to  the  new  gold  discovery  that  was  made  in  the  Whitewater 
river  district  last  autumn. 

MKXICO 

Chihuahua. — In  the  Jiminez  district  a  group  of  Chicago, 
Buffalo,  and  Milwaukee  men,  headed  by  C.  P.  Hugo  Schoell- 
kopf  of  Buffalo,  have  taken  over  the  Adarges  lead  and  silver 
mines  and  are  expending  a  large  sum  in  improvements, 
which  consist  of  the  construction  of  a  railroad  14  miles  long, 

an  automobile  highway  4S  miles  long,  and  an  electric-power 
transmission-line  w'hich  is  to  bring  power  to  the  mines  from 
the  hydro-electric  plant  of  the  Mexico  Northern  Power  Co. 
at  Boquillas.  An  ore-reduction  plant  and  modern  mining 
machinery  will  be  installed.  It  is  planned  to  increase  the 
ore   production   so   that   by   May    1    not   less   than    500   tons: 
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will  be  gotten  out  each  day.  According  to  engineers  who 
have  reported  on  this  property,  the  ore  runs  high  in  lead, 
silver,  and  gold.  The  average  value,  it  is  said,  is  around 
$35  per  ton. 

Francisco  Vlllanuevo  and  a  number  of  associates  have 
taken  over  the  San  Pedro  mine,  comprising  eight  claims, 
the  ore  carrying  gold,  silver,  and  copper.  The  property  is 
situated  in  the  Vensor  mountains  near  the  city  ot  Chi- 

huahua.  Francisco    Navarro    has    located    the    Amaltea 

group  in  the  Santa  Eulalia  silver-lead  district.  The  new 
location  lies  near  the  Don  Guillermo,  La  Peruana,  and  En- 

rique mines.   The  Ampliacion  de  la  Bandera  Mexicana, 
a  group  of  .3  9  claims,  has  been  denounced  by  Apolonio 
Sanchez.  The  property  is  situated  in  the  Brecha  mountains, 
municipality  of  Villa  Gonzales,  where  recent  discoveries  of 
lead,  zinc,  and  silver  have  been  made. 

Mazatlan. — The  National  Mining  Corporation  of  London 
has  purchased  the  Silla  group  of  mines,  situated  on  the  Pa- 

cific coast,  60  miles  east  of  here.  The  company  plans  to 
make  extensive  improvements  to  its  property. 

Torreon. — G.  W.  de  Land,  representing  the  Crown  City 
Lease    Syndicate,    of    Pasadena,    California,    has    obtained 

this  city,  where  he  is  surveying  a  group  of  five  pertenencias 

to  be  titled  as  the  Gallega.     It  is  situated  near  the  Daisy- 
Violeta    mine,    south-east    of    this    city.   Ore    shipments 
from  the  Sombrerete  and  Chalchihuites  districts  are  being 
increased.  Most  of  this  ore  is  consigned  to  the  A.  S.  &  R. 
smelter  at  Asarco. 

ONTARIO 

Benvorhouse  Lake. — The  Argonaut  has  placed  orders  for 
machinery  for  a  new  mill  of  100  to  150  tons  daily  capacity. 

Cobalt. — The  Nipissing  during  January  produced  silver 
of  an  estimated  net  value  of  $139,622,  the  output  being  con- 

siderably smaller  than  usual,  as  the  mill  was  shut-down  one 
week  for  the  annual  clean-up.  A  winze  on  vein  251  has  a 
45-ft.  depth  ot  ore  running  7573   oz.  per  ton  over  a  width 
of  3  in.   At  the  Victory  mine  a  6-in.  vein  of  high-grade 
ore  has  been  discovered  on  the  300-ft.  level,  some  of  which 
carries   2000  oz.  of  silver  per  ton.     The  shaft  will  be  put 
down    to    about    3  75    ft.   The    Coniagas    has    a    working 
option  on  the  Ruby  and  will  begin  diamond-drilling  early 
in  March. 

Kii'kland  Liike. — A  new  company  to  be  known  as  the 
Hunton    Consolidated,    capitalized    at    $3,000,000,    is    being 

Mill  of  the  McKinley-Darragh-Savage  Company  at  Cobalt 

from  Carlos  Arriaga,  owner  of  the  San  Jacinto  and  Refugio 
ranches,  situated  a  short  distance  west  of  this  city,  a  lease 
to  explore  for  oil.  Geologists  of  various  nationalities  have 
often  examined  this  region  and  declared  that  oil  exists  in 

the  sub-soil.  De  Land,  immediately  after  closing  the  con- 
tract, left  for  the  United  States  in  order  to  procure  ma- 

chinery for  sinking  the  first  well.  He  expects  to  start 
active  drilling  within  90  days.  The  Crown  City  Lease 
Syndicate  has  extensive  oil  holdings  in  the  south-western 
part  ot  Texas. 

Zacatetas. — A  number  of  the  old  mines  in  this  State 
have  been  declared  forfeited  by  the  former  owners  due  to 

the  non-payment  of  taxes  during  the  past  several  years  and 
are  now  open  for  re-location.  A  rush  has  been  made  to 
acquire  possession  of  some  of  the  best  of  them  by  resident 
miners  who  are  acquainted  with  the  contents  and  possi- 

bilities. When  two  or  more  applicants  apply  for  filing  at 
the  same  time,  lots  are  drawn  to  decide  who  shall  be 
allowed  the  claims.  El  Nazareno,  a  group  of  two  claims. 
in  the  Noria  de  San  Pantaleon  camp  of  the  Sombrerete  dis- 

trict has  been  re-located  by  Francisco  Palacios,  of  Chalchi- 
huites, and  will  have  it  titled  under  the  name  of  Vicente 

Guerrero.  In  this  same  vicinity  La  Soledad  mine  was  for- 
feited and  re-denounced  by  Gerardo  Breceda,  who  has  asked 

to  have  it  re-titled  under  the  same  name.     Both  of  these 
properties  carry  gold  and  silver  ore.   Luciano  Robles,  of 
the  city  of  Zacatecas,   has  located  some  new   ground   near 

organized  to  take  over  the  Hunton  property  and  two  ad- 
joining claims  known  as  the  Gibson-Duncan  on  the  west 

and  the  Slaght-Solomon  Fraction  on  the  east.  The  merger 
has  been  approved  by  the  directors.  The  new  company  will 
have  a  holding  approximately  one  mile  in  length  along  the 
zone  of  mineralization. 

Porcupine. — The  shareholders  of  the  Dome  Mines  have 
approved  the  proposal  of  the  directors  for  the  re-payment 
of  capital  and  the  reduction  of  the  par  value  of  shares  from 

$10  to  $9.   A  special  general  meeting  of  the  sharehold- 
ers of  the  Mclntyre  has  been  called  for  February  23  to 

authorize  the  raising  of  the  par  value  of  shares  from  $1 

to   $5. 
At  the  Mclntyre  preliminary  work  for  the  building  of  an 

addition  to  the  mill  for  the  treatment  of  high-grade  car- 
bonaceous ore  is  in   progress.     The  new  unit  will  increase 

the   milling  capacity   from    550   to   800   tons   daily.   The 
Hollinger  Consolidated  continues  to  maintain  its  high  record 
of  production.  During  the  four  weeks  ending  January  28 
the  mill  treated  111,206  tons  of  ore,  being  an  average  of 
3972  tons  per  day. 

The  Beaumont  has  obtained  highly  satisfactory  results 
from  extensive  diamond-drilling  from  the  300-ft.  level. 
The  management  has  arranged  to  spend  at  least  $300,000 
during  the  year  on  development,  including  the  sinking  of 
the  shaft  down  to  1500  ft.,  ihe  installation  of  electrical 

equipment  and  of  a  ball-mill. 
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Thf  tjliior  inniM  m«nb»r»  of  Ihe  profesBion  to  eend  particulars  of  their 
work  »nd  appoloimeou.     The  Information  it  Intercstinsr  to  our  readers. 

I>i«\i>  IjiimI  Is  at  Winthrop,  California. 

.VIIxTt  Hurch  is  on  his  way  to  Arizona. 

A.  G.  McCreKT  Is  at  Washington,  D.  C. 

Hwtor  .Miltiip  has  returned  to  St.  Louis  from  London. 

L.  .Muurlti"  Cofkerell  has  returned  to  London  from  Mexico. 

E.  T.  Telford,  of  Lompoc,  California,  is  in  San  Francisco. 

8.  S.  Worlcy,  of  Gold  Hill,  Nevada,  has  gone  to  Mexico 
City. 

\\ .  II.  S4-aiiiiiii,  .Ir.,  of  Lakeland,  Florida,  is  at  El  Paso, 
Texas. 

SpanKlcr  Kicker  of  Berkeley,  California,  is  at  Inspiration, 
Arizona. 

J.  \V.  Furnoss,  formerly  at  Philadelphia,  is  at  Pearce, 
Arizona. 

.Siiniuel  H.  I)olb«'j«r  is  at  the  asbestos  mines  near  Tetford 
in  Canada. 

R.  Lymnn,  of  Jamestown,  California,  has  moved  to  Salt 
Lake  City. 

Frank  H.  Madi.«on  has  moved  from  Butte,  Montana,  to 
Washington. 

Conway  G.  AVilliams  has  moved  from  Jackson,  Missouri, 
to  Garfield,  Utah. 

<;e<)rjie  H.  Garroj-,  of  Philadelphia,  is  at  the  Mizpah  Hotel, 
Tonopah,  Nevada. 

KdKar  A.  Rush  has  returned  to  Kasaan,  Alaska,  from 
Connellsville,  Pennsylvania. 

J.  K.  Spurr,  editor  of  the  'Engineering  &  Mining  Journal', 
Ib  on  a  visit  to  San  Francisco. 

Charles  H.  Fulton,  Director  of  the  Missouri  School  of 
Mines,  attended  the  Institute  meeting  in  New  York. 

Hemard  MarDonald  has  returned  to  Parral  from  an  ex- 
amination of  mines  at  Inde  in  the  State  of  Durango. 

S.  F.  Shaw  is  in  charge  of  the  Parrena  mine,  in  the  Sierra 
Mojada,  as  well  as  manager  for  the  Constancia  company. 

K.  I*.  Mathewson  sailed  from  Rangoon  for  Shanghai  on 
January  19;  he  expects  to  reach  San  Francisco  on  March  23. 

R.  A.  Sulll(jer,  who  has  been  with  the  Dolores  Mines  Co., 
at  Madera.  Chihuahua.  Mexico,  is  at  Long  Beach,  California. 

Frederic  R.  We«ko8  has  gone  to  Venezuela  on  professional 
business  He  expects  to  return  to  New  York  in  about  two months 

K.  I).  .Maxneld,  president  of  the  Maxfield  Mining  Co..  at 
Alta,  Utah,  has  returned  to  Salt  Lake  City  after  an  extended 
trip  in  the  East. 

Harold  ,x.  Linke  has  returned  to  Salt  Lake  City  after 
spending  a  year  as  mining  engineer  at  the  U.  S.  Smelting 
Co.'h  mine  at  Pachuca,  Mexico. 

I-Mward  L.  Bweeney,  formerly  metallurgist  with  the  Ken- 
necolt  Corporation,  passed  through  San  Francisco  on  his 
way  from  Vancouver  to  Bisbee. 

.Arthur  Thacher  of  St.  Louis  Is  attending  the  annual  meet- 
ing.of  the  Institute  in  New  York  and  will  go  from  there  to 

Charleston,  to  assist  In  starting  another  local  section. 
H.  A.  Major,  superintendent  of  the  Spanish  Pork  (Utah) 

sugar  factory,  has  accepted  the  position  of  superintendent 
of  the  Chief  Consolidated  Mining  Co.'s  quarrv  at  Eureka Utah. 

James  Inlng,  of  James  Irving  &  Co.,  Los  Angeles,  has  re- 
cently made  an  examination  of  the  properties  of  the  Con- 

solidated Mines  Syndicate  in  the  Cunningham  Pass  mining 
district,  Yuma  county,  Arizona. 

G.  T.  Van  Winkle,  consulting  metallurgical  engineer  of 

Salt  Lake  City,  gave  an  address  on  the  'Uses  of  Copper' 
before  the  Utah  Society  of  Engineers  on  February  15.  S.  M. 
Soupeoff,  mining  engineer  for  the  American  Smelting  &  Re- 

fining Co.,  at  Salt  Lake  City,  spoke  on  'Exploration  of  Mines'. 
E.  C.  Mor.se,  who  for  the  past  season  has  been  in  charge 

of  the  mill  of  the  Premier  Gold  Mining  Co.,  at  Premier, 
British  Columbia,  has  returned  to  his  home  at  Snohomish, 
Washington.  Bert  K.  Smith  has  charRe  of  operations  during 
the  absence  ot  the  manager.  Dale  L.  Pitt,  who  is  absent  on a  holiday. 

Obituary 

W.  A.  Bostwick.  president  of  the  International  Nickel 
Co.,  died  on  February  4,  at  Bronxville,  New  York. 

Benjamin  S.  HammUl,  president  of  the  Caribou  Placer 
Co.  of  Idaho,  died  at  his  winter  home  in  Florida  on  February 
11.  He  was  a  resident  of  Pittsburgh,  Pennsylvania,  but  had 
a  wide  acquaintance  in  Utah  and  Idaho,  where  he  had  vis- 

ited many  times. 

Lucien  H.  Norton  died  suddenly  on  February  10  at  Den- 
ver, Colorado,  while  on  his  way  to  Douglas,  Arizona.  He 

was  born  at  Bridgeport  in  1866  and  was  graduated  from 
Phillips  Exeter  Academy,  going  later  to  Lehigh  College,  and 
then  to  the  Columbia  School  of  Mines,  from  which  he  gradu- 

ated in  18S6.  His  first  employment  was  on  the  engineering 
staff  of  the  New  Haven  railroad;  then  he  was  at  a  mine  in 
San  Domingo.  In  1890  he  came  West,  to  be  employed  by 
the  Pennsylvania  Lead  Co.  at  Salt  Lake  City.  In  1895  he 
moved  to  Monterrey,  Mexico,  as  chief  assayer  for  the  Gug- 

genheim smelter  at  that  place.  He  remained  there  for  five 
years.  Two  years,  1900-1902,  were  spent  at  Cripple  Creek, 
and  then  he  became  superintendent  for  the  Humphreys 
Mining  &  Milling  Co.  at  Creede.  In  190S  he  joined  A.  P. 
Root,  Jr.,  in  a  partnership  as  assayers  and  chemists.  His 
death  is  deeply  regretted  by  his  partner  and  by  many  other 
friends. 

Frank  W.  Parker  died  at  El  Paso,  Te.xas.  on  February  11 
of  pneumonia.  He  came  to  White  Oaks.  New  Mexico,  with 
his  parents  in  1882,  when  his  father  was  part  owner  and 
manager  ot  the  South  Homestake  gold  mines.  He  after- 

ward attended  the  Manual  Training  School  in  Washington 
University,  St.  Louis,  and  followed  the  mining  business  all 
his  life.  After  leaving  White  Oaks  he  was  mine  foreman 
of  the  Gongresso  and  Leon  mines  of  the  Candelaria  Mining 
Co.  at  San  Pedro  de  Corrallites,  at  Chihuahua,  Mexico,  for 
several  years.  From  there  he  engaged  in  mining  on  his 
own  account  near  Parral.  He  was  waylaid  and  robbed  by 
Mexicans,  and  on  account  of  his  family  decided  to  leave 
that  country.  He  unwatered  and  examined  the  Gold  Hill 
mine  near  Quartzburg,  Idaho,  with  John  A.  Foley,  his 
brother-in-law.  Afterward  he  took  a  lease  and  built  a  mill 

on  the  Sunday  mine.  He  was  mine  foreman,  then  superin- 
tendent, of  the  Rainbow  mine,  in  Rye  valley,  Oregon,  for 

thp  United  States  Smelting  &  Refining  Co.,  from  April  1912 
until  September  1916,  where  he  made  an  enviable  record. 
For  the  past  two  years  he  has  been  connected  with  his 
brother,  James  H.  Parker,  in  the  operations  of  the  Oro  Iron 

Co.'s  iron  mines  at  Ohayat,  New  Mexico,  about  4  5  miles 
north  of  El  Paso.  He  leaves  a  wife  and  three  daughters, 
two  of  whom  live  with  their  mother  at  El  Paso,  the  third, 
Mrs.  N.  H.  Ersklne.  at  Oakland,  California. 
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METAL,  PRICES 

San  Francisco.  February  21 

Aluminum-dust,  cents  per  pound    65 
Aluminum  sheets,  cents  per  pound    60 
Antimony,   cents  per  pound    6 — 8 
Copper,  electrolytic,  cents  per  pound   14.25 — 14.75 
Lead.  pig:,  cents  per  pound    4.96—  5.95 
Platinum,   pure,    per  ounce    590 
Platinum,  10%  iridium,  per  ounce    $100 
Zinc.   slab,  cents  per  poxind    6.50 — 7.60 
Zinc-dust,    cents    per   pound    9.00 — 9.60 

EASTERN   METAL   MARKET 

(By  wire  from  New  York) 
February  20. — Copper  is  inactive  and  lower.     Lead  is  active  and  firm. 

Zinc  is  dull  but  steady. 
SILVER 

Below  are  given  official  or  ticker  quotations  for  silver  in  the  open  market 
as  distinguished  from  the  fixed  price  obtainable  for  metal  produced,  smelted, 
and  refined  exclusively  within  the  United  States.  Under  the  terms  of  the 
Pittman  Act  such  silver  will  be  purchased  by  the  United  States  Mint  at  $1 

per  ounce,  subject  to  certain  small  charg-es  which  vary  slightly  but  amount 
to  approximately  three-eighths  of  one  cent.  The  equivalent  of  dollar  silver 
(1000  fine)  in  British  currency  is  46.66  pence  per  ounce  (925  fine),  calcu- 

lated at  the  normal  rate  of  exchange. 
New  York  London 

Date 
Feb, 

cents 
14   66.37  V^ 
15   66.13% 
16   65.37  y™ 
17   65.60 
18   64.37% 
19  Sunday 
20   64.87  Va 

pence 34.37  M, 
34. .37% 
33.87% 
34.13% 

33.25 

1920 
.  .132.77 
.  .131.27 
.  .125.70 

Apr   119.56 
May      102.69 
June         90.84 

Jan. 
Feb 
Mch 

1921 
65.95 
69.56 
56.08 
59.33 
69.90 
58.51 

33.37% 

Monthly  averages 

192 

Average  week  ending 
Cents 

Jan.       9      64.90 
"      16     66.06 
••      23      66.27 
"      30      65.46 

Feb.       6      66.35 
"       13      65.76 
■•      20      65.44 

65.45 
1920 

July       93.04 
Aug   96.23 
Sept   93.66 
Oct   83.48 
Nov   77.73 
Dec   64.78 

1931 
59.99 
61.59 
68.23 
71.00 

68.34 65.76 

Pence 

34.83 36.31 
34.90 
36.06 

35.00 34.32 

34.23 

1933 

COPPER 

Prices  of  electrolytic,  in  cents  per  pound. 
Date 
Feb. 14   13.00 

15   13.00 
16   12.87% 
17   12.87% 
18   12.75 
19  Sunday 
20   12.75 

Jan. 

Feb, 

Average  week  ending 
9   

16   
23   
30   
6   

13   
20   

13.56 
,13.63 
.13.64 
,13.48 
.1329 
.13.17 .12.88 

Monthly  averages 
1920 1921 1922 

Jan.     .  .   19.25 13.94 13.64 
Feb.     .  . .  .  .  .19.06 12.84 
Mch.    .  .   18.49 12.20 
Apr.     ..   19.33 12.50 
May     ,. ...19.05 12.74 
June    .  ,   19.00 12.83 

1930 
July       19.00 
Aug   19.00 
Sept   18.75 
Oct   16.53 
Nov   14.63 
Dec   13.18 

1931 

13.46 
11.71 
12.03 
13  66 
1307 
13.54 

LEAD 

Lead  is  quoted  in  cents  per  pound.  New  York  delivery. 
Date 

14. 
15, 
16, 
17. 
18. 
19 
20. 

,  .    4.70 
,  ,    4.70 
.  ,    4,70 
,  ,    4,70 

Jan. 

Feb. 

average 
July 

Aug, 

Sept. 
Oct. 
Nov. 
Dec. 

Average  week 
9.  . 

ending 

.    4.70 16. . 

.    4.70 
23.  . .    4.70 
30.  . .    4.70 

Sunday 

1920 
..    8.65 
..    8.88 
.  .    9.23 
.  ,    8.78 
.  .    8.55 
,,    8.43 

1931 
4.98 
4.54 
4.06 
4.32 
5.01 
4.57 

,  ,    4,70 

,  ,    4.70 
Monthly 

1932 4.70 

6.  . 
.    4.70 

13.  . .    4.70 
20. . ,    4.70 

Jan. 
Feb. 
Mch. 
Apr. May 
June 

s 
1920 

.    8.63 

.    9.03 

.    8.08 

.    7.28 

.    6.37 

.    4.76 

1921 4.75 
4.40 
4.61 4.70 

4,70 4.70 

1923 

TIN 
Prices  in  New  York,  in  cent8  per  pound. 

Monthly  averagres 

ZINC 

Zinc  is  quoted  as  spelter,  standard  Western  brands.  New  York  delivery, 
in  cents  per  pound. 

1930 1931 1932 
Jan.     . ,   62.74 35.94 33.04 Feb.    , ,   69.87 33.16 
Mch,   ,  ,   61.92 28.87 
Apr.    .  .   62.17 30.36 
May    ..   64.99 .32.50 
June    . . ,  ,  ,  ,48,33 29.39 

1920 
July       49.29 
Aug   47.60 
Sept   44.43 
Oct   40.47 
Nov   36.97 
Dec   34.12 

1921 

37.69 36.36 

26.70 27.70 

28.93 32.49 

1932 

Date Average  week  ending 

Feb 

14 

15 

16 

,,    4.85 
Jan. 

9.. IS. . 6.16 .    4  85 .    5.11 

.  .    4.85 
33.. .    5.04 

17 .  .    4.86 " 
30.. .    4.93 

IS 

,  ,    4,85 Feb. 6,  , .    4.85 
19 Sunday " 13,, ,    4.84 
30 

4  85 

average 30,  . 
.    4.85 

Monthly 
s 

1920 
1921 

1932 1920 1921 

1932 

..    9.56 5.86 

5,05 

July 

.    8.18 4.41 

-...'. 
Feb. 

.  .    9.15 5.34 

Aug. 

.    8.31 
4.69 .... 

Mch. 
.  .    8.93 5.19 

Sept, 
.    7.84 

4.74 . . .:. 

Apr. ..    8,76 
5.37 

Oct. .    7.50 
5.09 

May 

,,    8,07 5.37 Nov. .    6.78 
5.18 

- . . . . 

June 
,  ,    7.92 

4.96 
Dec. ,    6.03 

5.24 
QUICKSILVER 

The  primary  market  for  quicksilver  is  San  Francisco.  California  being 
the  largest  producer.  The  price  is  fixed  in  the  open  market,  aceordlnp  to 
quantity.     Prices,  in  dollars  per  flask  of  75  pounds. 
Date  1    Feb.        7   :   50.00 
Jan.      34   50.00  "       14   50.00 

31   60.00    I         "       31...   60.00 
Mo.nthly  averages 

1921         1922    1  1920 
50  00        50.00    I    July       88.00 
48.75  ....         Aug   86.00 

1920 

Jan   89.00 
Feb   81.00 
Mch   87.00 
Apr   100.00 
May          87.00 
June         85,00 

46,88 46.00 

50.00 
49.50 

Sept   75.00 
Oct   71.00 Nov.    ......56,00 
Dec   52.50 

1921 
47.75 47.50 

47.50 46.25 

40.40 49.50 

1922 

W.    P.    H.\RDING,    GOVERNOR    OF    THE    FEDERAL    RESERVE    BO.\RD, 
PREDICTS   LONG   PERIOD   OF   PROSPERITY 

The  United  States  faces  a  period  of  prosperity  of  longer  duration  than 
the  country  has  known  in  its  history — a  period  marked  by  saner  business 
methods — W.  P.  Harding.  Governor  of  the  Federal  Reserve  Board,  says  in 
his  annual  report  to  Congress, 

Governor  Harding's  diagnosis  of  the  nation's  business  condition  and 
business  prospects  was  linked  with  a  review  of  finances  which  show 
that  the  country  has  about  reached  the  end  of  deflation.  Easing  of  credit, 
a  more  confident  feeling  in  the  investment  market,  and  broader  plans  of 
business  generally,  were  cited  to  Congress  as  favorable  factors  now  in 
evidence. 

"For  some  months  past  there  has  been  a  marked  easing  in  domestic 
rates  of  interest,"  Governor  Harding  said.  "Notwithstanding  some  un- 

favorable features  in  revenue  laws,  the  investment  market  now  is  absorbing 
securities  at  rea;sonable  rates,  which  could  not  have  been  considered  a  few 
months  ago.  Market  quotations  for  Liberty  bonds  have  steadily  advanced 
until  they  are  now  approaching  par.  Good  railroad  and  industrial  bonds 
have  appreciated  and  there  have  been  noticeable  advances  in  standard 
stocks. 

"There  are  those  who  believe  the  beginning  of  revival  is  not  far  distant. 
When  it  does  deflniteiy  set  in,  it  will  be  followed  in  due  course  by  an  era 
of  prosperity.  In  the  light  of  recent  experience,  we  should  remember, 
when  we  ag.ain  enter  the  period  of  full  prosperity,  that  a  reaction  will 
follow  sooner  or  later.  If  the  flow  of  the  incoming  tide  can  be  controlled 
so  that  the  crest  may  not  be  reached  top  rapidly,  nor  rise  too  high,  the 
subsequent  reaction  will  be  less  severe,  and  the  next  period  of  commercial 
and  industrial  activity  will  be  marked  by  saner  methods,  greater  achieve- 

ment along  constructive  lines,  and  by  longer  duration  than  we  have  had 

before," 

The  earning  assets  of  all  Federal  Reserve  Banks,  the  report  said, 
amounted  on  December  28,  1931,  to  81.535.851.000.  compared  with 
$3,363,037,000  on  December  31.  1920.  a  reduction  of  53%.  which  was 
accompanied  by  a  steady  increase  in  gold  reserve  and  an  almost  continuous 
decrease   in  Federal  reserve-note  circulation. 

Gross  earnings  of  the  Federal  Reserve  Banks  for  1931.  the  report  con- 
tinued, amounted  to  $133,865,000.  comp^ircd  with  $181,297,000  in  1920. 

Member  bank  borrowings,  according  to  the  report,  showed  a  continuous 
decline  from  S2. 687. 000. 000  at  the  end  of  1930  to  about  $1,144,000,000 
at  the  end  of  1931.  due  to  a  reduction  of  over  $5100.000.000  in  the  volume 
of  Federal  Reserve  notes  in  cinul.ation.  On  December  3S.  the  report  con- 

tinued, the  Federal  Reserve  Banks  held  a  gold  reserve  of  $3, 870,000.000. 

MONEY   AND   EXCHANGE 

Foreign  quotations  on  February  31  are  as  follows: 
Sterling,  dollars:  Cable        4  40 

Demand        4.39  % 
Franc,   cents :  Cable        9X& 

Demand        9.14 
Lira,  cents :  Demand        ^.Qi 
Mark,   cent :       0.46  % 
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Eastern  Metal  Market 
New  York,  February  15. 

Little  change  \a  discernible  in  any  of  the  markets  and  they 
•  re  all  quiet. 

Demand  for  copper  Is  light  and  offerings  from  speculative 
sources  have  forced  quotations  down. 

The  tin  market  continues  active  one  day  and  dull  the  next. 
Prices  have  declined. 

The  lead  market  Is  steady  and  strong. 

Buying  of  zinc  Is  still  light  but  quotations  remain  steady 
to  firm. 

Monday,  February  13,  was  generally  observed  as  a  holi- 
day. 

IHO.N   AXD  .STEEL 

Operations  of  steel  mills  have  improved  slightly  following 

the  broadening  scale  of  purchases  last  week,  but  fresh  buy- 
ing has  decreased  somewhat,  as  is  characteristic  of  the 

alternations  of  a  replenishment  market.  Both  consumers 
and  Jobbers  are  freer  buyers,  but  only  for  immediate  needs. 
The  week's  bookings  have  relatively  few  items  of  large  ton- 

nage. The  potentialities  of  railroad  demand,  in  the  light  of 
recent  sales  of  equipment,  are  again  encouraging  producers. 

The  heavy  tonnage  products  are  none  too  steady,  but  the 
uninterrupted  succession  of  reports  of  operating  losses 
sustained  by  large  producers  appears  to  have  done  much  to 
discourage  belief  In  lower  prices.  Some  observers  regard 

possible  freight-rate  reductions  as  already  discounted. 
COPPER 

Demand  does  not  improve  and  quotations  continue  to  de- 
cline. There  Is  not  enough  buying  to  sustain  the  market 

and  there  are  sufficient  offerings  from  weak  or  speculative 
hands  to  depress  prices.  Electrolytic  copper  is  quoted  tor 

February-March  delivery  at  l,'?.25c.,  delivered,  or  13c.,  New 
York  or  refinery,  but  the  amount  sold  or  obtainable  at  these 
prices  Is  not  large.  It  is  sufficient,  however,  to  meet  the 
going  demand.  Large  producers  are  either  out  of  the 
market  or  have  not  revised  their  ideas  of  market  prices  to  as 
low  a  level  as  the  one  referred  to.  Their  minimum  is  now 

13.50  to  13.62»c.,  delivered,  as  against  13.75  to  14c.,  re- 
cently. The  whole  situation  is  a  recurrence  of  similar  ones 

which  have  prevailed  under  like  conditions — the  necessity  of 
holders  of  contracts  for  copper  to  sell  or  liquidate  by  cer- 

tain dates,  a  situation  which  prevailed  in  the  third  quarter 
of  last  year. 

TIX 

The  Straits  tin  market  continues  active  in  spots  with 
dullness  the  prevailing  condition.  Except  on  last  Friday, 
February  10.  almost  no  business  was  done,  dealers  being 
apathetic.  On  that  day,  however,  some  business  is  re- 

ported with  estimates  of  sales  up  to  600  tons,  mostly 
futures  and  mostly  to  consumers.  Monday  was  a  holiday 
and  yf-stpfday  the  market  was  dull.  Price  declines  have 
been  gradual  but  successive  on  each  day  until  spot  Straits 
tin  was  quoted  yesterday  at  30.75c.,  New  York,  as  com- 

pared with  3  2c.  a  week  ago.  The  London  market  is  also 

lower  than  a  week  ago  by  about  £4  per  ton  with  yesterday's 
quotations  at  £152  for  spot  standard.  £153  15s.  for  future 
standard,  and  £154  lOs.  for  spot  Straits  with  fair  sales  re- 

ported. Arrivals  thus  fa-  this  month  have  been  1600  tons 
with  8060  tons  reported  afloat. 

I,EAD 

This  market  contlnueH  to  maintain  the  steady  stream  of 
business  which  has  prevallfd  so  long.  Consumption  is  still 
about  equal  to  production  and  there  are  no  features  and  no 
causes  for  price  changes.     The  leading  Interest  continues  to 

quote  4.70c  .  both  New  York  and  St.  Louis,  while  the  out- 
side market  is  unchanged  at  4.40c.,  St.  Louis,  or  4.70  to 

4.75c.,  New  York  and  Eastern  points. 

ZINC 

No  improvement  is  reported  unless  the  absence  of  any 
further  decline  in  prices  is  one.  The  market  has  remained 
substantially  at  its  present  level  for  over  two  weeks  and 
hence  is  not  weak.  Demand  is  still  confined  to  small  and 

carload  lots  which  are  generally  sold  at  the  prevailing  quo- 
tation of  4.50c.,  St.  Louis,  or  4.85c.,  New  York,  tor  prime 

Western  in  wholesale  lots  for  February-March  delivery.  A 
slight  shading  of  this  price  is  reported  on  one  or  two  days 
last  week. 

ANTIMONY 

In  a  quiet  market  quotations  are  unchanged  at  4.40c.. 
New  York,  duty  paid,  for  wholesale  lots  for  early  delivery. 

ALUMINUM 

Virgin  metal,  98  to  99%  pure,  can  still  be  bought  from 
the  leading  producer  at  19  to  19.10c.  per  pound,  f.o.b.  plant, 

depending  on  the  quantity,  while  importers  of  foreign  alum- 
inum of  the  same  grade  ask  17  to  18c.,  New  York,  duty  paid. 

ORE.S 

Tungsten:  Demand  is  very  light  and  quotations  are  nom- 
inal and  unchanged  at  $1.85  to  J2  per  unit  for  Chinese  con- 

centrates, other  grades  ranging  higher  depending  on  the 
ore  and  the  quantity. 

Molybdenum:  While  there  is  a  little  inquiry,  hardly  any 
business  has  resulted  and  quotations  are  nominally  un- 

changed at  45  to  50c.  per  pound  of  MoS,  in  regular  con- 
centrates. 

Manganese:  There  have  been  no  developments  and  quo- 
tations are  nominal  at  22  to  25c.  per  unit,  seaboard,  for 

high-grade  ore.  The  asking  price  is  25c.,  but  the  last  sale 
was  made  at  22c.  per  unit. 

Chrome:  There  is  no  change  in  conditions  and  quotations 
remain  nominal  at  $20  per  unit  and  higher,  c.i.f.  Atlantic 

parts. FERRO-ALLOYS 

Perro-manganese:  The  American  and  British  markets  are 
now  on  a  basis  of  $62.50  per  ton,  seaboard.  Sales  of  about 
1000  tons  were  made  before  the  advance  took  place  and 

there  are  inquiries  totaling  500  tons.     The  market  is  firm. 

Spiegeleisem:  The  stocks  of  the  20%  grade  have  been  ex- 
hausted and  no  more  is  available.  As  a  result  the  lower,  or 

16  to  19%,  grade  has  been  sold  at  an  advance  of  $5  per 
ton.  or  $30,  furnace,  which  is  now  the  market.  Sales  have 
totaled  about  500  tons  and  the  market  is  strong. 

PeiTO-tung.st<'n :  Dullness  pervades  almost  to  the  point  of 
stagnation  and  quotations  are  unchanged  at  40  to  45c.  per 
pound  of  contained  tungsten  with  the  foreign  alloy  quoted 
at  50c.,  f.o.b.  Atlantic  ports. 

Ferro-chronio:  There  is  no  improvement  in  demand  and 

quotations  stand  unchanged  at  12  to  14c.  per  pound  of  con- 
tained chromium,  delivered,  in  standard  alloy,  depending  on 

composition  and  other  conditions. 

The  rolled  steel  used  during  1922  for  the  manufacture  of 
automobiles  is  estimated  to  be  in  the  neighborhood  of  700,- 
000  tons.  Present  productive  capacity  is  40.000,000  gross 
tons  per  year,  while  the  average  rate  of  production  in  the 
past  three  months  has  been  about  16.600,000  tons  per  year. 
Of  these  quantities  700,000  tons  is  1.75  7e  and  4.2%  re- 
spectively. 
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THK  AKINS  PLOTATIOX  MACHINE 

The  underlying  principle  on  which  the  Akins  flotation  ma- 
chine is  designed,  is  original,  and  different  from  that  em- 

ployed in  any  other  flotation  machine  on  the  market.  The 
method  used  in  the  Akins  machine  consists  in  successively 

taking  definite  quantities  of  a  troth-producing,  mineral-con- 
taining liquid  and  air,  and  commingling  them  to  thoroughly 

aerate  the  same,  and  thereafter  releasing  these  below  the 
surface  of  a  hody  of  similar  liquid  to  effect  the  frothing 
thereof.  In  applying  this  method  to  the  flotation  process, 
the  Akins  machine  is  not  dependent  on  any  extraneous 

source  tor  air-supply  or  emulsification,  nor  does  it  require  a 
high  speed  of  rotation  to  effect  the  commingling  of  the  meas- 

ured air  and  liquid;  hence  the  wear  is  reduced  to  a  minimum, 
as  well  as  the  power-input  to  the  machine. 
In  addition,  the  amount  of  frothing  in  each 
cell  is  at  all  times  under  control  of  the  op- 

erator. The  method  of  air  supply  and  its 

positive  control,  does  away  with  close  atten- 
tion, so  that  in  a  plant  having  a  large  num- 

ber of  machines,  one  operator  can  easily 
attend  to  many  of  them. 

The  tank  is  regularly  constructed  of  wood, 
with  cast-iron  ends.  The  top  or  cover  of  the 
tank  is  removable,  to  give  access  to  the  in- 

terior. Vertical  partitions  divide  the  tank 
into  a  number  of  cells,  the  only  communica- 

tion between  them  being  through  openings 
at  the  bottom  to  permit  the  passage  of  pulp 
from  one  cell  to  the  next.  In  front  of,  and 
integral  with,  each  cell,  is  the  usual  spitz- 
kasten,  in  which  is  placed  at  about  the 
liquid  level  a  screen  slightly  inclined  from 
the  horizontal,  and  used  as  a  baffle  to  create 
a  quiescent  area  for  the  froth;  and  a  booster 
board  which  is  slightly  above  the  level  of 
the  froth-overflow  weir.  This  board  is  ad- 

justable as  to  its  inclination,  and  causes  the 
froth  to  flow  toward  the  weir  without  the  use  of  sweeps. 
For  larger  units  the  tank  can  be  built  of  concrete  or  other 
suitable  material  if  desired. 

Mounted  on  the  cover  above  each  cell  and  over  the  rotor, 

is  a  valve,  conveniently  placed  for  adjustment  by  the  oper- 
ator, by  means  of  which  admission  of  air  to  the  cell  is  con- 

trolled and  the  amount  of  frothing  and  grade  of  concen- 
trates produced  is  regulated.  As  the  cells  are  practically  air- 
tight, by  closing  this  valve  on  any  cell  the  same  can  be  used 

as  an  emulsifier  when  adding  reagents  in  that  cell,  and  no 
frothing  action  takes  place  in  that  cell  so  long  as  its  valve 
remains  closed.  Agitation  without  aeration  will  not  produce 
frothing,  hence  there  can  be  no  flotation  without  aeration  of 
the  pulp. 

The  rotor  or  aeration  member  is  similar  in  form  to  a  mul- 
tiple scoop  tube-mill  feeder,  that  is,  it  comprises  two  discs 

with  a  series  of  partitions  which  form  passages  leading 
spirally  from  the  periphery  to  the  centre.  The  rotor  is 
mounted  on  the  horizontal  shaft  of  the  machine,  and  in  oper- 

ation is  partly  submerged  in  the  pulp,  the  unsubmerged  por- 
tion extending  into  the  air-chamber  of  the  cell.  It  is  ro- 

tated in  the  direction  which  causes  each  spiral  passage  to 

take  in  air  when  above  the  liquid  level,  this  air  being  trapped 

as  the  opening  enters  the  pulp,  and  on  reaching  the  lower 
part  of  its  revolution  it  takes  in  a  measured  quantity  of  pulp. 

The  air-chamber  of  the  cell  being  practically  air-tight,  the 

action  of  the  rotor,  if  air  were  not  admitted,  would  be  to  ex- 
haust the  chamber  of  its  contained  air.  Indeed,  with  the 

air-valve  closed  there  is  a  decided  rise  in  the  level  of  the  pulp 
in  the  air-chamber,  and  the  regulation  of  air  really  rests 

upon  this  difference  of  level;  when  low,  due  to  free  admis- 
sion of  air,  the  measure  taken  in  by  each  scoop  is  much 

larger  than  when  a  restricted  admission  of  air  causes  the 
pulp  to  rise,  thereby  fllling  a  larger  portion  of  the  spiral 
passages  and  leaving  a  correspondingly  smaller  space  for 
the  air.     In  the  centre  of  one  side  of  the  rotor  is  an  opening 

communicating  with  the  interior  of  the  diffusion  member, 
and  through  this  opening  the  measured  volumes  of  pulp  and 
air  pass. 

The  diffusion  member  consists  of  a  series  of  three  concen- 
tric hollow  cylinders  perforated  with  square  holes.  It  forms 

a  prolongation  of  the  rotor,  and  one  end  is  closed  by  the  end 
wall  of  the  rotor  (except  for  the  central  opening  just  men- 

tioned), the  other  end  being  closed  by  a  disc  attached  to  the 
shaft. 

The  pulp  and  air  flow  through  the  central  opening  in  the 
rotor  into  the  innermost  of  the  perforated  cylinders  and  pass 
successively  through  all  three  of  them.  The  rotation  of  the 
diffusion  member  causes  the  air  to  be  broken  up  into  minute 
bubbles  thoroughly  commingled  with  the  ore  particles,  so 
that  through  the  outer  cylinder  there  issues  a  thoroughly 
aerated  mixture  in  an  ideal  condition  for  flotation. 

There  is  a  general  flow  of  this  aerated  pulp  below  the 
front  wall  of  the  diffusion-chamber  into  the  spitz.  The  froth 
formed  rises  mainly  between  the  front  wall  of  the  diffusion- 
chamber  and  ihe  booster-board,  the  purpose  of  this  being  to 
direct  the  flow  of  the  froth  toward  the  overflow-weir.  Any 
mineral  particles  not  thus  recovered  upon  their  first  passa::a 
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ihrtJUKh  ihls  fireull,  pnsa  back  Into  the  rotor,  or  into  the 
next  ccU.  (IcpenainK  upon  the  rate  of  feed  of  material  Into 
the  machine. 

An  oil-feed  cup  is  furnished  on  the  first  cell  of  each  ma- 
chine for  feeding  the  oil  Into  the  differential  or  aeration 

compartiiicht.  A  HanRe,  to  which  an  oil-feed  can  be  at- 
tached, also  is  furnished  on  each  subsequent  cell,  except  the 

laal  two  In  each  machine.  This  enables  the  operator  to  add 

oils  or  reaKents  to  nuch  cells  as  desired. 
The  horizontal  drive-shaft,  where  it  passes  through  ttfe. 

atulTlnK  boxes.  Is  fitted  with  a  renewable  steel  wearing-sleeve.' 
The  top  and  ends  of  the  machine  are  so  constructed  that  the 

r  ;i,; 

drive-shaft  with  the  rotors  and  diffusion  members  can  be 
removed  Intact  in  a  few  minutes. 

The  pulp-feed  Is  brought  to  the  machine  at  a  point  about 
18  in.  above  the  centre  line  of  the  rotor,  and  enters  the  first 
compartment  at  the  bottom.  With  a  feed  of  50  tons  of  solids 

and  2.'iO  tons  of  water,  and  a  speed  of  55  r.p.m.,  the  pulp 
theoretically  will  pass  through  the  rotors  and  diffusion  mem- 

bers 25  times  before  passing  on  to  the  next  cell.  As  there 

are  three  sets  of  the  perforated  plates  to  pass  through,  the 
pulp  and  air  are  thus  intimately  mixed  75  times  in  each  cell. 

The  manufacturer  supplies  a  piece  of  wire  screen  tor  the 

pulp  Inlet  to  each  machine,  to  be  placed  in  the  feed-box  for 

the  removal  of  any  coarse  wood  fibre  or  other  foreign  matter 
in  the  pulp. 

The  tailing  pa.sses  from  the  machine  at  the  bottom  of  the 

lank  through  an  adjustable  discharge-overflow,  and  the  level 

of  the  pulp  In  the  machine  can  be  varied  by  means  of  a  small 

hand  wheel.  The  tailing  discharge  Is  provided  with  a  plug 
cock  for  drainage  of  the  machine  when  desired,  but  in  start- 

Injt  up  after  a  shut-down.  It  Is  not  necessary  to  drain  It. 

Thi-  main  point  In  belting  up  the  machine  is  that  the  rotor 
must  revolve  In  the  direction  Indicated  by  the  arrow  on  the 
head  end  of  the  machine,  so  that  the  spiral  passages  take  in 
the  air  and  pulp  and  force  them  Inward  toward  the  centre 
of  the  rotor.  The  frothing  In  the  cells  is  regulated  Inde- 

pendently of  each  other  to  a  close  degree  by  varying  the 
amount  of  air  admlttetl  through  the  regulating  valves  on  top 
of  the  aeration-chambers  and,  as  stated  before,  the  pulp- 
leveJ  Is  regulated  by  adjusting  the  discharge-overflow. 
These,  when  once  set  for  the  ore  and  reagents  in  use,  should 
require  no  further  adjustments,  so  that  when  once  regulated 
for  the  conditions  the  machine  requires  practically  no  atten- 

tion. There  are  no  pulp  valves  or  slides  requiring  adjust- 
ment and  liable  to  get  out  of  order,  and  the  machine  Is  as 

nearly -fr<i"  from  liability  to  derangement  by  unskilled  hands 
"^s  human  ingenuity  can  possibly  make  it. 

The  standard  machine,  having  a  rotor  24  in.  diam..  is  run 

at  a  speed  of  but  55  to  60  r.p.m..  and  requires  less  than  one- 
half  horno-power  per  cell.  At  this  low  speed,  the  frothing 
action-is  actually  more  active  than  in  so-called  high-velocity 
machines.  It  must  be  remembered  that  the  Akins  machine 

does  not  depend  upon  velocity  of  the  rotor  to  emulsify  the 

pulp  and  produce  frothing. 

■   ilr.iy-it   -  COMMERCIAL  P.ARAGRAPHS 

An  .agreement  has  been  made  whereby  the  Garred-Cavers 

process  of  powdered-coal  firing  will  be  ap- 
plied to  the  blast-furnaces  of  the  Union 

Miniere  du  Haut-Katanga  in  the  Belgian 
Congo,  Africa,  for  the  smelting  of  copper 
ores.  U.  S.  Garred,  president  of  the 

Garred-<  avers  Corporation,  left  New  York 
on  Janury  17  for  the  Belgian  Congo  to 
supervise  the  installation  of  the  equipment. 

'Bulletin  1000",  published  by  the  Traylor 

KnjiincerinK  &  Manufacturing  Co.,  of  Al- 
lentown,  Pennsylvania,  is  a  convenient 
pocket  edition  of  the  general  catalogue. 

It  does  not  attempt  to  give  details  regard- 
ing any  of  the  machines  or  equipment 

listed,  but  lists  many  of  the  principal  prod- 
ucts and  gives  references  to  literature  de- 

scribing them  fully.  It  is  copiously  illus- 
trated and  should  be  valuable  to  the  engineer. 

A  newly  developed  dynamite  which,  it  is  announced,  will 

prove  an  important  factor  in  reducing  costs  in  quarrying, 

and  other  open  work,  has  just  been  perfected  by  the  Du 

Pont  company.  The  new  'powder'  is  known  as  'Dumorite' 
and  is  made  with  a  double  base  of  modified  nitroglycerin  and 

guncotton.  It  cannot  freeze  and  does  not  produce  headache. 

In  putting  'Dumorite'  on  the  market,  the  Du  Pont  company 
announces  that  the  explosive  will  effect  savings  of  one-third 
on  the  dollar.  It  is  as  powerful,  stick  for  stick,  under  or- 

dinary conditions,  as  regular  40%  dynamite,  its  economy 
consisting  in  the  fact  that  each  case  contains 

approximately  one-third  more  sticks. 
Announcement  is  made  by  the  New  York 

branch  of  the  Electric  Storage  Batterj*  Co.  of 
the  consolidation  of  its  various  offices  in  that 

city.  rhat  part  of  the  sales  force,  formerly 
situated  at  the  Exide  factory  branch,  64th 
street  and  West  End  avenue,  has  been  moved 

to  the  New  York  branch  office  at  23-31  West  43rd  street, 

which  will  hereafter  be  the  headquarters  also  of  the  export- 
sales  department.  Under  the  new  arrangement,  P.  L 

Kellogg,  manager  of  the  North  Atlantic  district  embracing 
the  New  York,  Boston,  and  Rochester  branch  territories; 

P.  P.  Sampson,  New  Y'ork  branch  manager;  and  J.  F.  Kelly, 
Jr.,  export-sales  manager,  will  be  at  the  West  43rd  street offices. 

Wherever  exhaust  steam  can  be  used  for  heating  or  other 

purposes,  pumps  driven  by  steam-turbine  are  unequalled  for 
economy.  In  such  cases  power  can  be  obtained  for  nearly 

nothing,  as  approximately  90%  of  the  heat  contained  in  the 
live  steam  fed  to  the  turbine  is  available  in  the  exhaust,  and 

can  be  used  at  pressures  up  to  15  lb.  The  exhaust  steam  is 

entirely  free  from  oil,  due  to  the  fact  that  no  internal  lubri- 
cation is  necessary.  For  this  reason  turbine  drive  is  of 

especial  advantage  in  industries  where  entire  absence  of  oil 
in  the  exhaust  steam  is  absolutely  necessary.  Furthermore, 
the  condensed  steam  can  be  used  for  boiler  feed,  without 
danger  from  oil  in  the  boiler.  In  Bulletin  No.  123  the 

Goulds  Manufacturing  Co.,  of  Seneca  Falls,  New  York,  de- 
scribes a  compact  unit  consisting  of  a  Goulds  centrifugal 

pump,  direct  connected  to  a  Lee  steam-turbine. 
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Publisher's  Announcement 

As  publishers  of  the  'Mining  and  Scieutific  Press'  it 
is  our  duty  ami  pleasure  to  announce  the  consolidation 

of  this  paper  with  the  'Engineering  and  Mining  Journal'. 
'J'he  time  has  come  when  the  publishers  of  the  two  lead- 

ing mining  periodicals  of  the  United  States  feel  tliat 

they  can  perform  a  better  service  for  the  mining  in- 
dustry jointly  than  severally,  so  they  have  agreed  to 

merge  the  two  publications  in  a  weekly  paper  to  be 

known  as  the  'Engineering  and  IMining  Journal-Press'. 
This  announcement  by  our  company  -would  be  tinged 
with  deep  regret  if  it  meant  tliat  the  traditions  of  the 

'Mining  and  Scientific  Press'  were  to  be  forgotten;  on 
the  contrary,  as  publishers  of  this  paper  we  look  forward 

eoufideirtly  to  perpetuating  our  traditions  under  condi- 
tions permitting  of  larger  scope  and  greater  usefulness. 

Mr.  J.  E.  Spurr  of  the  'Engineering  and  ]\Iining  Jour- 
nal' will  be  editor  of  the  'Journal-Press'  with  head- 

quarters at  New  York,  and  Mr.  T.  A.  Rickard,  with  con- 

tinuing residence  in  San  Francisco,  will  devote  particia- 

k'.r  attention  to  the  mining  interests  of  the  Pacific  Coast 
as  contributing  editor  of  the  consolidated  paper.  The 

best  talent  on  the  staffs  of  both  papers  will  be  retained 

in  order  to  expand  the  field  of  editorial  review^  It  is 

intended  to  give  increased  attention  to  non-metallic  min- 
erals, which  came  into  industrial  prominence  during  the 

War  and  are  essential  to  the  great  steel  manufactures  of 

this  country. 

The  'Mining  and  Scientific  Press'  was  founded  in 

1860;  the  'Engineering  and  Mining  Journal'  in  1866. 
They  have  been  rivals,  but  tliey  have  pursued  the  same 

policy  in  all  essentials;  both  have  been  independent  as 

organs  of  opinion;  both  have  been  spokesmen  for  the 

highest  ideals  of  the  mining  profession  and  the  best  in- 
terests of  the  mining  industry.  They  will  find  it  easy  to 

co-operate  in  a  common  endeavor  to  give  the  United 

States  a  truly  national  mining  paper.  Moreover,  both 

have  many  readei-s  and  friends  in  foreign  lands,  espe- 
cially in  the  English-speaking  countries.  To  them  the 

'Journal-Press'  will  come  as  an  old  friend,  invigorated 
and  matured,  but  still  the  same. 

The  merger  goes  into  effect  on  April  1.  An  editorial 

statement  will  appear  in  our  issue  of  March  25.  The 

subscription  price  of  the  'Journal-Press'  will  be  $4  per 
annum.  All  advertising  contracts  will  be  continued 
without  change. 

To  our  subscribers  and  advertisers  we  send  greeting. 

We  bespeak  their  continued  interest  and  support,  be- 

lieving confidently  that  they  will  join  with  us  in  accept- 

ing the  consolidation  as  an  accomplishment  advantageous 

to  all  concerned,  particularly  themselves. 

Dewey  Publishing  Co. 

T.  A.  Rick Aun,  President. 
San  Francisco,  JMarch  1. 

A  RECENT  Institute  notice  states  that  Volume  LXV 

•^*-  of  the  Transactions,  on  gas  and  petroleum,  is  ready 

for  distril)ution.  "It  is  to  be  understood",  we  ai'e  told, 

"that  every  member  is  entitled  to  this  volume  without 
extra  charge,  but  by  waiving  his  right  to  a  volume  in 

which  he  is  not  interested,  he  is  assisting  the  Institute  in 

solving  its  publication  problems".  The  principal  'publi- 

cation problem'  is  'Mining  &  Metallurgy',  for  the  monthly 
receipt  of  which  no  member  of  the  Institute  can  waive  Ids 

right,  whether  he  be  interested  in  it  or  not. 

originators  of  the  business  were  Kellogg,  Hewston  &  Co.. 
who  were  established  at  416  Montgomery  street.  Their 
successors  were  the  San  Francisco  Assaying  &  Refining 

Works,  and  their  successors  were  the  Selby  Smelting  & 

Lead  Company,  which,  in  1905,  was  absorbed  by  the 

American  Smelters  Securities  Company,  a  subsidiary  of 

the  American  Smelting  &  Refining  Company. 

AMERICAN    SMELTERS    SECURITIES    Company 
I\ 

announces   that    the    general    offices    of    the    Selby 

Smelting  Works  have  been  moved  to  444  California 

street,  San  Francisco.  Tliis  is  only  the  second  change 

of    headcpiarters    in    a    period    of    seventy    years.     The 

THE  morning  papers  of  February  23  contained  sta
te- 

ments on  world  affairs  by  Lord  Nortlieliffe  and  Mr. 

Hoover.  The  contrast  between  the  style  of  the  two 

utterances  marked  the  dift'erence  in  the  character  of  tlie 

two  men.  The  London  publislier  is  self-conscious  and 

smart;  the  American  statesnuui  is  unaffected  and  wise. 

Mr.  Hoover  accepts  the  work  done  by  the  Washington 

conference  as  marking  "the  reconstruction  of  confidence 
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iintl  liiip.-  ill  tin-  wiiilii".  unci  In  \-n\n\s  to  the  sustaiucd 
rise  ill  inti-riiutioiial  excliaiif'i'  inimeiliately  after  the 

luljoiirninent  of  the  Coiiferenee  as  a  proof  of  tlic  inti- 
mate eoiuu'otion  Ivotwecn  the  problem  of  disarmament 

anil  oiir  tiuily  Ixisiness  life.  The  ehauge  in  the  relative 

values  of  national  eurreneies  "is  nonnally",  he  says, 

•the  result  of  the  tlow  of  goods  or  money".  The  recent 

••liajige  was  due  to  the  '"flow  of  confidence  between  men 
that  they  were  more  free  from  war.  with  its  constant 

threat  of  destruction  of  economic  life". 

AIM'ARK.N'TLY  the  bayonet  of  the  e.\-soldier  menaces 

a  tender  part  of  the  Congressman's  anatomy,  for  the 
proposed  bonus  is  lM?ing  discu.ssed  with  timid  glances  at 

the  approaching  elections.  Our  own  acquaintauce  with 

those  who  si'rved  in  the  Army  is  that  the  best  of  them  ara 
entirely  adverse  to  the  idea  of  a  bonus;  they  believe,  as 
we  do.  that  it  will  do  more  harm  than  good :  it  measures 

an  honorable  performance  on  a  commercial  basis.  Most 

of  the  'boys'  will  have  spent  their  gift  money  within  a 
week.  The  San  Francisco  Chamber  of  Commerce  is  in 

favor  of  giving  each  ex-soldier  the  right  to  select  at  his 

option  the  privilege  afforded  tlirough  the  national  sys- 

tem of  reclamation,  of  aid  in  home-building,  of  vocational 

education,  and  of  provision  for  paid-up  insurance.  The 
bonus  scheme  will  place  an  intolerable  burden  upon  the 

country  without  commensurate  benefit  to  the  veterans;  it 

is  vicious  in  principle. 

"D  rCKET-SIIOPS  are  a  menace  to  any  community. 
^-^  The  New  York  Stock  Exchange  recently  endeavored 
to  discipline  several  organizations  of  this  nature  by  cut- 

ting off  their  wire  serv-iee.  We  learn  that  the  indictment 

of  about  20  operators  of  bucket-shops  iu  the  financial  dis- 

trict of  New  York  is  imminent.  It  appears  that  some  of 
the  firms  advertised  to  sell  certain  standard  dividend- 

paying  stocks  for  "25%.  down  and  the  balance  in  weekly 
in.stallments".  When  the  i)ayments  were  nearly  com- 
I>li'ted  the  victims  were  told  that  they  could  tlien  become 
partners  in  a  pool,  the  avowed  object  of  which  being  to 

make  investments  from  which  large  profits  could  be  ex- 
pected quickly.  If  the  client  had  no  available  cash  he 

was  inviteil  to  allow  the  stock  he  had  been  buying  to  be 
used  for  such  purpose.  His  acquiescence  ended  disas- 

trously for  himself  but  to  the  enrichment  of  the  bucket- 
shop  proprietor.  There  are  so  many  ways  in  wliich  such 
fjentry  can  beguile  the  unwary  that  these  establishments 
should  be  kept  under  strict  surveillance.  They  bring 
discredit  on  the  mining  industry. 

VU  ̂''  '"'^'  I'b-aHure  in  publishing  an  article  by  Mr. 
Courlenay  De  Kalb  describing  the  copper  deposits 

of  the  Sierra  Nevada,  in  Spain,  It  will  be  remembered 
that  in  1!»H»  Mr.  De  PCalb  was  commissioned  by  the  De- 

partment of  Commerce  to  go  to  Spain  for  the  purpose 
of  reporting  upon  the  mining  and  metallurgical  indus- 

tries of  that  country,  with  a  view  to  collecting  informa- 
tion tliat  might  be  useful  to  manufacturers  and  others 

in  the  I'nited  States.  His  investigation  indicated  that 
tl.ti,.  «..r.-  opportunities  for  American  co-operation  in 

developing  tlic  mines  of  Spain,  among  otliers  tiu'  copper 
mines  he  describes  in  this  artirle.  It  is  necessary  for 

foreigners  to  operate  in  the  name  of  Spanish  corpora- 
tions, which  are  accorded  many  advantages  under  the 

law  of  the  country,  and  Mr.  De  Kalb  informs  us  that 

companies  having  American  shareholders  can  borrow  all 

the  money  needed  for  the  exploitation  of  their  pioperties 

in  Spain  at  5%,  Great  confidence  is  placed  by  the 
Spanish  people  in  American  technical  men,  and  Ameri- 

can management  of  mines  is  accepted  as  a  guarantee  of 

success.  This  sounds  to  us  a  little  like  the  proverbial 

politeness  of  the  Spanish  gentleman,  but  Mr.  De  Kalb 

reports  at  first-hand,  so  we  are  not  dealing  with  mere 
compliment.  Among  the  technical  details  of  the  article 

we  note  the  suggestion  that  the  siderite  tailing  if  cal- 
cined could  be  utilized  as  an  ore  of  iron.  The  tailing 

would  consist  of  iron  carbonate  witli  but  little  insoluble 

matter.  The  nodulizing  of  finely  divided  siderite  is 

practised  on  a  large  scale  in  Spain  in  preparation  of  the 
screened  material  from  the  carbonate  mines,  the  nodu- 

lized  iron  being  exported  to  England  and  France, 

T^HE  recent  sale,  for  £20.000,  of  the  mining  leases, 

■*-  buildings,  and  plant  of  the  Kalgurli  Gold  Mines 

Company,  at  Kalgoorlie,  Western  Australia,  marks  the 

demise  of  an  important  and  successful  though  not  spec- 

tacular mining  enterprise.  The  company  was  registered 

in  1895  to  acquire  a  comparatively  small  area  of  18 

acres,  the  consideration  being  £80.000.  of  which  £15,000 

was  paid  iu  cash  and  the  remainder  in  shares.  The  total 

original  capital  of  the  company  was  only  £100,000,  but 
this  was  increased  later  to  £120,000.  The  ore  in  the  mine 

was  the  usual  sulpho-lelluride  common  to  the  Golden 
ilile,  and  special  treatment  was  necessary.  Roasting 

and  sliming  were  essential — two  refinements  that  com- 

plicated the  metallurgy  and  increased  the  cost  of  recover- 
ing the  gold.  The  scheme  of  treatment  was  not  altered 

to  an  appreciable  extent  during  the  20  years  in  which  it 
was  in  vogue.  The  ore  after  preliminary  crushing  was 

milled  in  ball-mills.  I'oasted  in  Edwards  furnaces,  mixed 

with  cyanide  solution,  and  slimed  in  grinding-pans,  Tiie 

pulp,  after  being  tliiekened,  was  then  agitated  in  a  sjie- 

cial  type  of  vat  and  filtered  in  Dehne  presses.  The  metal- 

lurgie  results  have  been  satisfactory  in  spite  of  the  re- 
fractory nature  of  the  ore,  over  90%  of  the  gold  having 

been  recovered.  The  i)ayment  of  dividends  connneiiccd 

as  soon  as  the  property  became  productive,  and  the  divi- 
dends have  continued  without  interruption  until  the 

present;  £1,705,500  has  been  distributed,  or  over  £14 

per  £1  share  in  the  20  years.  The  assets  of  the  company 

at  the  conclusion  of  operations  wei-e  such  that  an  amount 
equivalent  to  tliat  invested  by  the  original  sliareholders 
will  be  returned  to  the  present  owners  of  the  stock. 

Mr.  Robert  S.  Black,  the  general  manager,  in  his  final 

report  to  the  directors,  congratulates  all  concerned  on 

the  fact  that  the  greater  part  of  the  wealth  in  the  Kal- 
gurli mine  was  wou  before  gold  mining  in  Australia 

was  threatened  with  extinction  in  consequence  -of  the 
effects  of  the  many  Arbitration  Court  awards  that  have 

depressed  the  industr.v  during  recent  years.     The  final 
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sijitistics  show  llwit  the  iiiiin'  luis  iirdiliicpil  1,880,000  tons 

of  ore  fniin  wiik'li  Imllion  vmIikhI  Mt  £4.580,000  has  been 
extracted.  Extensive  development  work,  principally  by 
diamond-drilling,  has  revealed  no  new  orebodies.  The 

area  of  the  i)i'operty  is  small,  and  exploitation  has  been 
thorough.  Production  was  not  subject  to  undue  stress 
during  earlier  days,  so  that  the  underground  work  has 
been  performed  with  care.  Tlie  Kalgurli  mine  ceases 
operations  after  a  life  of  honorable  activity  that  has 
helped  to  bring  credit  to  the  industry  as  a  whole,  and 
more  partimilarly  to  Mr.  Black,  the  manager. 

Another  Pipe -Dream 
There  has  been  some  discussion  recently  as  to  the 

origin  of  the  saying  "I'm  from  Missouri",  but  it  proved 
uninteresting.  However,  the  phrase  is  one  that  com- 

mends itself  to  every  scientific  man,  for  it  is  the  ex- 
pression of  philosopliic  agnosticism ;  it  connotes  the  de- 

maud  for  evidence  before  any  improbable  proposition 

becomes  acceptable.  "We  have  discussed  the  synthetic 
gold  of  the  German  chemist  and  the  lake-water  gold  of 
the  American  photographer ;  we  come  now  to  the  gold 

in  oil-shale,  according  to  the  gospel  of  a  certain  A.  M. 
Beam  of  Colorado.  A  full  account  of  this  stupendous 

discovery  appeared  recently  in  the  'Monti'ose  Daily 
Press',  although  we  may  add  that  we  had  seen  sundry 
references  to  it  in  other  newspapers  previously.  Natu- 

rally a  discovery  so  important  eould  hardly  be  kept 
sieret,  especially  if  vigorously  advertised.  Indeed,  now 
we  come  to  think  of  it,  we  paid  our  compliments  to  the 
inventor  and  his  process  in  our  issue  of  April  17,  1920, 
apropos  of  sundry  delirious  statements  by  a  Mr.  Elihu 

Palmer,  who  foreshadowed  "the  possibilities  that  the 
American  nation  will  enjoy  soon  sufficient  wealth  in 

gold  and  silver  to  pay  the  War  debt,  and  much  more". 
That  "much  more"  assuredly  is  magnificent,  even  if 
not  finance !  According  to  the  Montrose  paper,  the  dis- 

covery "that  every  shale  deposit  in  the  United  States 
carries  gold,  silver,  and  platinum  values  which  almo.st 

rival  the  oil  yield  in  worth"  was  made  by  Mr.  Beam. 
The  ' '  almost ' '  is  delicious !  At  a  time  when  the  ' '  worth ' ' 
of  the  oil  in  shale  is  still  doubtful,  as  a  matter  of  prac- 

tical economics,  it  may  be  true  that  the  "gold,  silver,  and 
platinum  values"  are  on  a  parity  with  that  of  the  oil 
itself — the  main  object  of  shale  exploitation.  Ah !  but 

what  about  the  "values"?  We  are  informed,  by  the 
Montrose  paper,  that  Mr.  Beam  in  the  course  of  experi- 

ments for  "the  eduction  of  oil  from  shales" — a  really 

good  word  that,  'eduction' — stumbled  upon  his  epoch- 
making  discovery,  but  he  kept  it  secret  as  he  was  "un- 

willing to  make  a  formal  announcement  until  one  single 
item  in  the  machinery  of  his  plant  had  been  brought  to 

a  state  of  perfection".  During  these  experiments,  while 
working  on  'spent'  shale,  that  is,  shale  from  which  the 
oil  had  been  removed,  "he  extracted  gold  in  quantities 
running  from  $3  to  as  high  as  $33  per  ton  of  shale ' ',  also 
"three  ounces  of  silver  to  the  ton  and  high  platinum 
values,  one  reaching  the  almost  unbelievable  worth  of 

$88   per   ton".     Another   delicious   "almost"!      If   we 

should  now  average  tiie  gold  assays,  in  tiio  manner  (cus- 

tomary among  such  'inventors'  and  discoverers',  we 
should  find  that  the  shale — "practically  every  shale  de- 

posit in  the  United  States" — contains  $18  per  ton  in 
gold,  1|  ounces  of  silver,  and  platinum  somewhere  be- 

tween one  cent  and  $88  per  ton — say  $8.80  per  ton! 
That  represents  metallic  contents  worth  something  like 

$27  per  ton!  And,  remember,  this  applies  to  "prac- 
tically every  shale  deposit  in  the  United  States"!  No 

wonder  the  Montrose  sciibe  waxes  dithyrambie.  After 

setting  aside  the  value  of  the  oil.  ammonium  sulphate, 

and  other  non-metallic  products,  "an  average  ton  of  raw 
shale",  the  Montrose  writer  says,  '"has  a  value,  if  Mr. 
Beam's  conclusions  are  correct,  of  from  $10  to  $20  per 
ton.  or  more  than  five  times  the  cost  of  mining,  eduction, 

and  metal  recovery".  The  "eduction"  of  the  oil  is  well 
enough,  but  how  about  the  education  of  a  scribe  that  will 

succumb  .so  easily  to  a  pipe-dream  ?  He  continues :  "Con- 
sidering the  billions  of  tons  of  oil-shale  which  have  been 

found  from  New  Brunswick  to  British  Columbia  and 

from  the  Dakotas  to  Alabama,  the  total  value  of  these 

deposits  takes  on  proportions  which  are  so  stupendous 

that  one's  mind  can  hardly  form  an  estimate  of  the 

wealth  they  will  produce".  True  enough,  the  prospect, 
as  Dr.  Samuel  Johnson  said  of  a  famous  brewery  that  he 

put  up  to  auction,  offers  "potentialities  of  wealth  beyond 

the  fondest  dreams  of  avarice".  But  if  "one's  mind" 
is  given  to  supposing,  why  not  suppose  in  good  style? 
Here  is  one  for  the  gentleman  at  Montrose.  If  gold  be 

present  in  sea-water  to  the  modest  extent  of  only  one- 
thirteenth  of  a  grain,  or  five  milligi-ammes  per  ton,  then 
the  ocean  is  a  stupendous  mine,  always  assuming,  as  Mr. 
Beam  and  the  Montrose  writer  will  find  it  easy  to  do, 

that  the  gold  can  be  extracted  at  a  profit.  The  ocean, 
from  Spitzbergen  to  Fernando  Po  and  from  Easter 
Island  to  the  Farallones,  has  an  average  depth  of  2500 
fathoms  and  contains  400  million  cubic  miles  of  water. 

This  is  equivalent  to  1,837,030,272,000  million  tons  of 
water,  which,  at  5  milligrammes  per  ton,  would  repre- 

sent 10,250  million  tons  of  gold.  The  present  world's 
output  of  gold  is  only  about  500  tons  per  annum.  We 
match  our  supposition  with  that  of  the  gentlemen  in 
Colorado !  After  revelling  in  such  arithmetical  exercises 

it  is  mere  bathos  to  dwell,  as  does  our  Montrose  contem- 

porary, on  the  merits  of  the  retort  that  Mr.  Beam  has  in- 
vented. What  is  the  use  of  bothering  about  the  oil  in  the 

shale,  itself  a  doubtful  asset,  when  the  precious  metals  are 
so  valuable  and  are  needed  so  much  more  urgently  by  a 

world  that  is  endeavoring  to  recover  from  a  debauch  of 

paper  currency!  Another  highly  interesting  feature  of 

Mr.  Beam's  'discovery'  is  the  fact  that  he  subjects  the 

spent  shale  "to  tlie  ordinary  cyanidation  process".  As  to 
the  platinum,  it  undergoes  "the  usual  treatment  with 
aqua  regia",  which,  of  course,  is  so  cheap  that  the  cost  is 
negligible.  But  how  does  he  catch  his  platinum  for  sub- 

jection to  the  double  acids'?  That  is  a  much  more  in- 
teresting point.  Does  he  dissolve  all  the  spent  shale, 

after  cyanidation,  in  aqua  regia?  These,  of  course,  are 

petty  matters,   but   they   appear  to   need   clarification. 
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i  111'  liiiMr  piiii'ii'ic-' ',  \vr  ;iir  iiuoiinrd,  "is  the  siili- 
jwtioii  of  ilu>  shall'  to  a  higb  and  constant  heat,  which 
drives  off  the  carbon  whii-h  in  nature  is  the  element  that 

holds  the  metals  in  their  matrix".  Here  we  resign. 

These  •delirious  triiiiniings'  of  seienee  are  too  much  for 
UB.  It  is  said  that  Nature  abhors  a  vaeuura,  so  our  simplr 

mind  protests  against  th<»se  excursions  into  the  ininiit;ilil  ■ 
inau)-. 

Inilii>lr\    and   the  Technical  Paper 

Science  will  never  develop  its  greatest  usefulness  to 

society  so  long  as  it  is  translated  only  into  technology ; 

it  must  find  expression  also  in  sociology,  in  economics, 

and  in  the  management  of  industry.  This  will  call  for 

a  broader  training  and  more  diverse  talents  among 

si'ienti.sts,  some  of  whom  will  continue  to  enrich  the 

rei'ords  of  research  while  others  will  develop  managerial 

ability  or  te<'hnical  superiority,  or  acquire  skill  in  tiie 
practical  application  of  economics  and  sociology.  These 

comments  sunmiarixe  the  features  of  an  address  recently 

delivered  before  the  Chicago  section  of  the  American 

Chemical  Society  by  Mr.  H.  C.  Parmelee,  the  editor  of 

'Chemii-al  and  Metallui-gieal  Engineering'  and  a  fonner 
president  of  the  Colorado  School  of  Mines.  In  the  same 

way,  says  Mr.  Parmelee,  the  technical  paper  must  sup- 
plement its  technology  with  the  economies  and  the  busi- 

ness of  industrj'.  The  ultimate  aim — for  the  individual 

as  well  as  for  the  industrial  press — wMll  be  the  perfection 
of  our  industrial  processes,  the  avoidance  of  waste,  and 

the  stabilizing  of  labor  and  production,  so  that  the 

standard  of  living  may  be  raised  and  human  happiness 
may  be  increased.  To  such  an  end  is  the  modern  tech- 

nical paper  dedicated,  ilr.  Parmelee  states  that  indus- 

trial publishing  has  reached  its  highest  development  in 

the  I'nited  States,  where  more  than  1200  periodicals  are 
now  devoted  to  industry.  The  growth  of  this  publishing 

business  has  been  coincident  with  industrial  expansion. 

The  fir-st  industrial  paper  of  which  we  have  record  was 
founded  in  1846.  During  the  next  decade  two  more 

were  published.  Here  we  may  interpolate  that  the 

'Mining  and  Scicntifie  Press'  was  founded  in  1860. 
However,  no  great  impetus  was  given  to  the  business 

until  after  the  Civil  War,  when  the  country  went  through 
a  iicriod  of  intensive  growth  ̂ nd  development.  Indus- 

tries of  all  kinds  invited  leadership,  and  industrial  maga- 
zines were  started  to  point  the  way.  From  one  paper  in 

1846,  three  in  1856.  and  25  in  186!),  the  number  grew  to 
800  by  the  end  of  the  century  and  to  well  over  1200  at 

the  present  time.  An  important  gi-oup  of  the  industrial 
press  comprises  what  are  known  as  technical  paper.s. 
which  deal  with  the  technology  of  industry  and  with  the 
npplicntion  of  science  and  engineering  principles  to  the 
I>roMcms  of  production  and  managcnicnt.  But.  adds  Mr. 

I'arniclcc.  the  technical  paper  can  no  longer  fulfill  its 
function  if  if  merely  discusses  processes  and  products: 
it  must  nl.^o  be  the  business  exponent  and  mouthpiece  of 
the  iiidiLstry,  reflecting  its  needs  and  guiding  its  inter- 

ests. It  m>ist  become  an  integral  part  of  the  industry  in 
question  ;  it  must  be  of  the  industry  as  well  as  for  it. 

The  perception  of  this  lu^w  rcsiionsibilily  was  quickened 
during  and  immediately  after  tlie  War,  when  economie 

and  industrial  problem.s  had  to  be  faced  that  far  tran- 

scended in  importance  tiie  problems  of  technology.  There 

was  need  for  some  public  agency  to  inform  the  Govern- 

ment of  tile  problems  of  industry,  and  to  interpret  to 
industry  tlic  intentions  and  acts  of  the  Government. 

Industry  found  itself  without  a  mouthpiece,  which  was 

tiien  supplied  by  the  technical  press.  In  the  matter  of 

new  develoinncnt  there  was  the  constant  necessity  of 
keeping  the  economic  and  industrial  as  well  as  the  tech- 

nical aspect  clearly  in  mind ;  for  this  reason  the  technical 

press  has  brought  to  industry  vital  statistics  in  regard  to 

consumption  and  production,  imports  and  exports.  It 

has  featured  the  importance  of  markets  for  new  products 

and  sources  for  raw  materials.  It  has  acquainted  in- 
dustry with  the  activities  of  the  Government,  sometimes 

apiirovingly,  sometimes  disapprovingly. 

Mr.  Parmelee  empliasizos  the  fact  that  the  technical 

paper  cannot  accomplish  its  purpose  without  close  per- 
sonal contact  with  the  industry  it  represents.  Travel  by 

tlie  editors  is  essential  to  successful  industrial  journalism. 

Plants  must  be  visited  and  processes  described  in  order 

that  text-book  fundamentals  may  be  simplified  and 

brought  up  to  date  with  practical  details  of  current  opera- 
tion. Thus  it  is  that  the  industrial  editor  is  enabled  to 

see  his  industry  as  a  whole  and  to  .iudge  matters  im- 

partially. The  modern  technical  paper  cannot  be  edited 

from  the  desk;  it  must  show  a  familiai'ity  with  industry 
itself  that  can  only  be  acquired  by  personal  contact.  It 

is  still  a  magazine  of  information  pertinent  to  the  tech- 
nology of  the  industry  it  serves.  This  is  an  important 

function  that  cannot  be  subordinated  witliout  ,ieo]iardiz- 

ing  industrial  progress;  but  the  modern  technical  paper 
also  treats  of  the  economics  of  the  industry,  informing 

its  readers  on  the  relations  of  the  tariff,  finance,  and  other 

legislation  to  business.  It  is  the  newspaper  of  the  in- 
dustry; it  contains  personal  and  business  intelligence  on 

which  its  readers  should  be  informed.  Market  move- 
ments and  trade  tendencies  are  reflected  in  reports 

gathered  at  first-hand.  Finally,  and  this  is  a  point  in 

which  we  are  in  whole-hearted  agreement  with  Mr.  Par- 

melee, the  modern  technical  paper  is  a  nuigaziue  of 

opinion — ^the  mouthpiece  of  the  industry ;  and  herein  lies 
one  of  the  distinctive  differences  between  it  and  the 

nuigazine  of  tiie  technical  society.  The  editorial  inde- 

pendence of  the  industrial  paper,  its  freedom  from  domi- 
nation by  any  interest,  or  allegiance  to  any  grouji.  make 

it  pos,sible  to  adojit  policies  for  the  good  of  the  industry 
as  a  whole.  This  freedom  of  expression  is  denied  the 

publication  of  the  technical  society,  whicli  must  serve 

primarily  its  own  members:  editorial  opinion  cannot  he 
expressed  with  freedom  on  a  wide  variety  of  topics,  for 
the  evident  reason  that  the  magazine  nnist  sjieak  for  the 

society.  An  independent  technical  pajiei'  labors  under 
no  such  handicap,  being  bound  only  to  serve  the  best 
interests  of  the  industry,  whether  [)eoi)le  agree  with  it  or 

not.  We  are  glad  to  see  such  a  fearless  expression  of 

opinion  from  New  York:  and  we  congratulate  ̂ Ir.  Par- 
melee on  a  scholarly  presentation  of  the  facts. 
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D  I  3 

A   Definition  of  Engineering 
The  Editor : 

Sir — Jlr.  Parsons'  definition  of  engineering  on  whieh 
he  invites  criticism  and  on  which  he  writes  in  tlie  issues 

of  December  17.  1921,  and  February  11,  1922.  does  not 

seem  faultless.  In  the  first  place  it  is  too  broad  and  might 

well  be  called  a  definition  of  'the  i)lanning  of  useful 

work'  as  well  as  of  'engineering',  for  it  covers  pretty 
much  the  same  field.  It  certainly  includes  the  ease  of  a 

prospector  who  sits  in  his  cabin  and  contemplates  a  pair 

of  pants  with  a  hole  in  the  seat  and  devises  a  plan  and 

contrives  a  method  for  the  creation  of  something  having 

material  value  for  mankind  (that  is.  the  prospector)  by 

utilizing  the  forces  of  nature  and  human  labor  by  apply- 

ing a  i)ateh.  Although  this  comes  under  Mr.  Parsons' 
definition.  I  doubt  if  the  majority  of  your  readers  would 

consider  this  engineering. 

Secondly,  the  definition  is  too  narrow,  for  phmning 

and  devising  is  not  all  of  the  work  of  the  engineer;  the 

carrying  out  of  work  and  its  supervision  is  a  most  im- 
portant part  of  engineering.  As  given  liy  Mr.  Parsons. 

the  prospector  could  only  devise  and  plan  his  pateli.  but 

could  not  put  it  on. 

Mr.  Parsons  states  that  he  specifically  and  explicitly 

does  not  attempt  to  define  'engineer',  but  he  certainly 
implicitly  defines  the  term,  and  his  definition  is  easily 

made  out  by  a  slight  change  in  his  wording,  thus:  An 

engineer  is  one  who  devises  plans  and  contrives  means 

and  methods  for  the  creation  of  something  having  ma- 
terial value  to  mankind,  by  the  utilization  of  machines, 

commodities,  human  labor,  and  the  forces  of  nature.    ■ 
The  negative  action  of  Alfred  P.  Flinn  and  associates 

referi-ed  to  by  P.  B.  McDonald  in  your  issue  of  January 
1 4.  seems  worthy  of  imitation :  their  decision  was  that 

they  discouraged  any  attempt  to  define  'engineer',  and 
that  decision  seems  reasonable. 

The  following  remarks  of  others  on  this  subject  are 
worth  repeating.  They  are  taken  from  an  article  on 

'Ethics  and  Industry.'*  J.  Swinburne,  past-president 
of  the  Institute  of  Electrical  Engineers,  London,  said,  in 

an  addi'ess  to  students:  "In  the  charter  of  the  Institu- 

tion of  Civil  Engineers  the  engineer  is  defined  as  'Direct- 
ing the  great  sources  of  power  in  Nature  for  the  use  and 

eonvenience  of  JIan'.  Witli  all  I'espect  I  would  humbly 
suggest  tbat  it  is  liad.  .  .  An  Aniei'iean  definition  is 

nuich  better:  'An  engineer  is  a  man  who  can  do  for  one 

dollar  what  any  fool  can  do  for  two'  ".    Mr.  Swinburne 

*'E.  &  M.  J.',  Dec.  22,  1904,  p.  280. 

further  stated:  "A  business-man  may  have  knowledge  of 
the  ways  of  nature,  but  he  has  no  knowledge  of  the  ways 

of  man,  a  knowledge  which  is  infinitely  more  difficult  to 

acquire,  and  infinitely  more  difficult  to  employ  well". 

Palo  Alto,  February  14.  W.  H.  Shockley. 

The  Editor : 

Sir — Mr.  Shockley  has  kindly  permitted  me  to  see  his 

letter  apropos  of  the  definition  of  engineei-ing,  so  that  I 
might  discuss  his  criticism  in  the  same  issue  as  that  in 

whicli  liis  appears.  Mr.  Shockley 's  first  point,  that  the 

definition  is  too  broad,  is  well  'taken ;  in  fact,  I  made  the 
same  criticism  when  I  launched  the  now  nuich-buffeted 

suggestion  in  your  issue  of  December  17.  In  the  course 

of  the  argument  I  propounded  the  question,  "How  shall 
we  eliminate  the  tailor?"  That  is  one  of  the  short- 

comings for  the  correction  of  which  I  seek  assistance. 

Mr.  Shockley 's  second  point,  that  the  definition  is  tog 
narrow,  is  also  well  taken,  although  anyone  who  read 

my  first  letter  will  see  that  my  idea  coincides  exactly 

with  Mr.  Shockley 's.  For  instance.  I  said.  "I  am  in- 
clined to  take  the  view  that  accomplishment  is  as  essen- 

tially a  part  of  engineering  as  is  conception".  Again 
I  say,  "Even  though  it  be  conceded  [and  the  implication 
is  clear  that  I  do  not  concede]  the  role  of  the  engineer  is 

to  plan  and  not  to  execute   .    .    .  " 
I  endeavored  to  distinguish  the  direction  or  super- 

vision of  the  execution  from  the  actual  manual  labor  of 

execution;  I  used  the  word  "creation"  in  an  effort  to 

imi)ly  the  idea  of  'execution'.  I  am  inclined  to  agree, 
however,  tliat  an  amendment  umy  well  be  made  and  I 

.submit  the  following  version,  without  feeling  any  assur- 
ance that  in  an  eflfort  to  escape  from  one  difficulty  I  do 

not  get  myself  into  a  more  serious  one : 

"Engineering  is  the  contriving  of  designs,  means,  and 
methods,  and  the  supervising  of  the  execution  of  plans, 

for  the  creation  of  something  having  material  value  to 

mankind  by  the  utilization  of  machines,  commodities, 

human  labor,  and  the  forces  of  nature." 

My  only  reason  for  side-stepping  'engineer'  in  order 
to  address  myself  to  'engineering'  was  explained  in  the 
original  letter:  that  someone  would  pick  out  John  Doe 
or  Richard  Rowe.  who  was  admittedly  an  engineer,  but 

who  confined  his  activities  to  one  special  jiliase  of  engi- 
neering work,  and  declare  that  he  did  not  actually  create 

anything  and  that  tlierefore  tlie  definition  was  as  bad  as 

it  could  be.  My  thought  was  that  the  ultimate  purpose  of 

the  project  with  which  every  engineer  is  coinun'ted  is 
the  creation  of  something  of  material  value.    Apropos  of 
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the  di.tum  (if  it  he  thati  of  ".Mr.  Alfred  T.  Flynn  and 

his  as8.K-iate8",  I  can  see  no  liarm  in  speculation  and 

discussion  even  if  no  definition  of  real  merit  is  evolved. 

and  even  if  no  particular  purpose  is  served  other  than 

mental  stiniuhition.  If  we  were  to  discourage  thinking 

about  perplexing  subjects  we  would  miss  nuich  that  is 
interesting  in  this  world  of  ours. 

History  records  the  fact  that  Justice  Storey  of  tlic 

l".  S.  Supreme  Court,  before  he  was  elevated  to  the  higli- 

est  tribunal,  wa.*  invited  to  fonnulate  the  Fcdcrjil 

Statute  regarding  bankruptcy.  He  determined  to  write 

a  law  that  was  as  nearly  perfect  as  a  law  could  lie ;  it  was 

to  be  the  acme  of  clarity  and  precision  ;  there  was  to  be  no 

possibility  of  diverging  interpretations  or  constructions. 

The  law  was  written  and  re-written ;  other  jurists  were 

constdted  and  the  statute  as  finally  passed  by  Congress 

was  pronounced  by  many  to  be  as  free  from  vagueness 

and  ambiguity  as  human  intelligence  could  make  it. 

Some  years  later,  when  Judge  Storey  had  licconic  n 

Ju.'rtice  of  the  Supreme  Court,  a  ease  eame  up  for  oral 

argument  in  which  was  involved  this  particular  statute 

regarding  l)ankruptcy.  Being  the  author  nf  the  law. 

Justice  Storey  felt  that  lie  was  in  an  exceptionally  for- 
tunate position  to  interpret  it  as  all  good  laws  should  he. 

but  sometimes  are  not.  interpreted.  Counsel  for  one  of 

the  litigants  was  a  particula<-ly  learned  lawyer  and  a 
brilliant  orator.  He  addres.sed  the  Court  for  an  houi-. 

the  subject  of  his  argument  being  Justice  Storey's  pet 
statute.  There  are  probably  no  eye-witnesses  to  spoil 

this  tale  now,  so  I  give  the  substance  of  the  Judge's  "com- 
ment as  stated  to  me.  He  declared  that  he  had  seen 

many  poor  laws,  but  that  after  listening  to  the  diatribe 
of  Daniel  Webster  for  an  hour,  he  was  convinced  that 

the  Federal  Bankruptcy  Statute  was  the  worst ;  it  was  a 

mere  jumble  of  obscure,  unintelligible,  contradictory,  in- 
consistent, equivocal,  and  ambiguous  statements, 

I  ha.sten  to  disown  any  intention  of  comparing  myself 
with  the  Justice,  or  the  fruits  of  my  efforts  to  define 

engineering  with  the  statute  that  he  wrote ;  I  merely  re- 
late the  incident  to  emphasize  the  fact  that  if  a  man  so 

wise  and  skillful  was  unable,  first,  to  use  words  so  as  to 
say  what  he  meant,  and.  second,  to  frame  a  law  that 
would  suit  Daniel  Webster,  I  should  not  be  chagrined  at 
being  unable  to  say  what  I  mean  or  to  frame  a  definition 
that  suits  Mr,  Shockley,  ,    t-,    „ A,  B.  Parsons. 

San  Francisco,  February  18. 

Errors  Latent   in  Mine-Sampling 
The  Editor: 

Sir — I  have  read  the  reprint  of  Mr.  Morton  Webber's 
well-known  article  on  errors  latent  in  the  sampling  of 
mines.  This  is  a  subject  that  will  ever  be  of  the  greatest 
importance,  and  it  is  a  pleasure  to  read  an  article  so  full 
of  ripe  experience  and  so  clearly  expressed. 

Some  points  occurred  to  me  that  seem  worthy  of  being 
emphasized.  The  first  is  the  example  of  the  Aurora 
fiasco.  Here  is  an  excellent  case  illustrating  that  it  is 

better  to  buy  a  mine  on  time-payments  rather  than  at  a 

less  sum  for  casli.  In  .Mr.  Webber's  examination  of  the 
mine  he  noticed  that  certain  points  indicated  a  possililc 
weakness  in  the  value  of  the  property  and  he  offered 
$100,000  more  than  the  selling  price,  which  was  evidently 

about  $1,000,000.  This  additional  sum  was  to  allow  ad- 
ditional time  to  do  certain  work  to  clear  up  this  point  of 

weakness.  This  is  an  excellent  example  of  maturity  of 

thoixght  or  the  application  of  science  to  business  require- 
ments. Examples  such  as  these  should  be  incorporated 

in  our  college  textbooks,  not  that  they  will  be  easily  clear 
to  students  but  at  the  earliest  date  the  young  engineer 
will  become  a  little  more  saturated  with  the  fact  that 

mine-valuing  is  a  business  proposition  and  not  an  aca- 

demic science.  ]\Ir.  "Webber  offered  $100,000  more  than 
the  asking  price  as  an  insurance  on  $1,000,000.  If  his 
suspicions  were  well  founded,  the  principal  would  be 
saved.  If  not,  an  extra  10%  on  the  purchase  price  woidd 

be  of  little  moment :  for  a  mine  that  is  not  worth  $1,100.- 

000  is  not  woi'th  $1,000,000,  as  the  profit  to  be  demanded 
in  mining  must  be  considerable  to  justify  the  risk.  Mr. 

Webber's  suggestion  is  to  the  imiiit  that  when  tliese  rea- 
sonable proposals  are  refused  by  a  seller  it  is  advisalile 

"to  profit  by  the  vendor's  inside  knowledge  of  bis  own 

mine  and  drop  the  business". 
Another  point  that  occurs  to  me  is  that  it  is  satis- 

factory to  get  some  examples  of  mines  that  actually  stope 

more  than  they  sample.  Mr.  Webber  says  they  are  in  tlie 
minority  but  that  they  do  exist.  The  examples  be  quotes 
from  his  own  experience  are  only  copper  deposits.  It 
would  be  mucli  to  the  point  if  Mr.  Webber  or  some  other 
authority  could  give  some  actual  examples  of  gold  or 
silver  mines.  We  hear  of  them,  but  I  am  personally  in 
doubt  as  to  their  existence. 

Another  jioint  made  in  ̂ Ir.  Webber's  article  is  the 
suggestion  that  if  some  means  could  be  devised  to  wash 
the  dirt  off  the  faces  underground  before  sampling  is 

commenced  many  mines  would  look  very  different.  One 
of  your  contributors  states  that  faces  should  always  be 
washed  before  sampling.  Either  he  or  I  misunderstand 
Mr.  Webber.  The  cleaning  of  the  particular  faces  to  be 

sampled  is  elementary  and  done  by  all  of  us.  I  under- 
stand Mr.  Webber's  statement  as  an  abstraction  referi'ing 

to  an  ideal,  namely,  if  the  entire  workings  could  be  thor- 

oughly washed  an  ocular  impression  could  be  obtained 
and  in  many  cases  we  would  not  start  sampling  at  all. 

These  specialistie  articles  are  a  clear  gain  to  the  tech- 

nology of  the  profession  and  it  is  a  pity  that  we  do  not have  more  of  them.  -p^    y^    Biack 

Cliieago.  Febrnaiy  2. 

mil   Ill   Ill   iiiiiiiiii   1   1   1   1   1   <   ""■■<""i   1   ""<   '   iiiiiiii"" 

The  Chuling  j\Iining  Co..  which  is  working  a  lead  mine 
in  the  Swatow  district,  in  China,  recently  made  its  first 

shipment  of  lead,  states  a  consular  report.  The  present 

capacity  of  the  furnaces  is  three  short  tons  per  day. 

It  is  proposed  to  double  the  furnace  capacity  at  an  early 

•late.  A  high-grade  soft  lead,  running  between  99.97  and 

99.98%  pure,  is  produced.  It  is  shipped  in  slabs  weigh 

ing  140  'catties'  (about  187  lb.)  each.  A' ready  market 
for  this  product  is  found  in  South  China, 
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MOTHER  LODE  COALITION  MINES,  IN  THE  COPPER  RIVER  DISTRICT  OF  ALASKA 
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ENGLISH  PLACER  MINE  AT  LANCHA  DE  CENE,  ABOVE  GRANADA 

Copper  in  the  Sierra  Nevada,  Spain 
By  Courtenay  De  Kalb 

*In  the  Sierra  Nevada,  near  the  chister  of  three  lofty 
peaks  that  fonn  the  highest  eminences  on  the  Iberian 
Peninsula,  namely,  Mulhacen,  La  Veleta,  and  Alcazaba, 
is  a  series  of  copper  veins  that  has  attracted  attention  at 
frequent  intervals  since  the  times  of  the  Romans,  if  not 
before.  The  Spanish  geologists  have  correctly  attributed 
to  this  mineralized  area  the  origin  of  the  gold  placers 
that  first  drew  the  attention  of  mankind  to  the  district  of 

Granada.  The  founding  of  the  original  city  was  due  to 

the  gold-bearing  gravels  of  the  Darro  and  the  Genii, 
which  were  worked  by  the  Phcenieians.  Traditionally 

they  contributed  to  Solomon's  stores  of  gold.  The  rich- 
est accumulation  of  these  auriferous  deposits  seems  to 

have  been  in  the  fan  of  the  Darro  just  below  the  hill  on 
which  stands  the  beautiful  Alhambra.  Even  today,  after 
freshets  have  passed  over  and  stirred  the  gTavels  anew,  it 
is  no  uncommon  thing  for  the  urchins  playing  in  the 
arroyo  to  find  pepitas,  or  small  nuggets  of  gold,  in  the 

gravel  banks  along  the  Darro.  Gold  'colors'  can  be  ob- 
tained also  by  panning  the  gravels  along  the  river  Genii. 

A  short  distance  above  Granada,  in  the  valley  of  the 
Genii,  at  the  old  Moorish  palace  of  Lancha  de  Gene  (at 
Gene  de  la  Vega )  is  the  Mina  del  Zapatero,  a  gravel  mine 
which  an  Englisli  company  undertook  to  work  more  than 

20  years  ago.  The  accompanying  view  shows  that  a  seri- 
ous effort  was  made,  judging  by  the  size  of  the  dumps. 

Only  a  portion  of  these  is  visible  in  the  photograph. 

♦Published  by  permission  of  the  U.  S.  Bureau  of  Foreign 
and  Domestic  Commerce,  under  whose  auspices  this  recon- 

naissance was  made. 

They  are  from  60  to  90  ft.  high,  and  more  than  500  ft. 

long.  I  have  not  been  able  to  obtain  data  as  to  the  rich- 
ness of  these  gi'avels.  Current  gossip  assig^is  to  them  a 

value  equivalent  to  10  cents  per  cubic  yard,  which  may 
be  heavily  discounted,  else  it  is  hard  to  understand  why 
the  English  owners  should  have  ceased  operations.  The 

property  in  some  respects  is  well  situated,  being  on  the 
level  of  what  is  called  the  acequia  gorda,  the  largest  and 

highest  of  the  great  aqueducts  built  by  the  Moors  to  dis- 
tribute the  unfailing  waters  of  the  Genii  over  the  ex- 
quisite and  fertile  valle.y  between  the  mountains  and 

Granada.  On  the  other  hand,  the  fouling  of  the  waters, 

even  to  a  slight  extent,  by  slime  coming  from  the  treat- 
ment of  the  gravels,  would  be  a  serious  obstacle.  It  would 

ruin  the  water  for  irrigation  unless  an  elaborate  system 

were  introduced  for  settling,  the  cost  of  whicli  would  ab- 
sorb a  great  portion  of  the  recoverable  gold-value  of  the 

gravels. 
The  occurrence  of  the  copper  near  the  head-waters  of 

the  Genii  is  of  such  interest,  and  the  deposits  have  been 
so  little  studied,  that  it  appears  necessary  for  a  correct 

understanding  of  their  character  and  importance  to  ex-. 
plain  the  salient  features  of  the  geology  of  the  region. 
The  Sierra  Nevada  was  formed  during  Miocene  time. 
The  lower  Miocene  was  the  period  when  folding  and 

faulting  of  the  strata  began.  The  emergence  continued 
throughout  the  Miocene  and  was  prolonged  through  the 

Pliocene.  Elevations  sufficient  to  inaugurate  rai>id  ero- 
sion were  reached  in  the  period  referred  to  the  lower  part 

of  the  upper  Miocene.    It  was  at  this  lime  tliat  tlie  aurif- 
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eroiis  pravi'ls  of  Cenc  de  la  Vega  began  to  be  deposited, 

the  subsit|iieut  erosion  of  whieh,  witli  consef|iient  re- 

couoentration  of  the  gold,  produced  the  gold-placers  tliat 

were  worked  at  tlie  dinvu  of  liistory  in  the  valley  of  the 

Genii. 

Tlie  axis  of  the  anticline  that  constitutes  the  high 

range  lies  between  the  pinnacle  of  La  Veleta  and  the 

twin  peaks  of  MuUiacen  and  Alcazaba,  in  the  steep 

arroyo  known  as  Valdeinfierno.  The  crest  of  the  anti- 
cline has  been  deeply  dissected  by  erosion,  which  has  been 

incn'a.siiigly  energetic  since  the  denudation  of  the  forests 

of  the  Sierra.  Today  no  more  than  scattered  remnants 

of  oak.  maple,  and  pine  remain ;  and  at  the  present  rate 

of  cutting  for  charcoal-burning  the  mountaineers  esti- 
mate that  the  timber  will  be  completely  exhausted  in 

about  20  years.  Notwithstanding  this,  snow  remains  in 

great  l)anks  around  the  summits  throughout  the  year, 

and  water  is  extretnely  abundant  at  all  seasons,  the  tor- 
rents being  greatly  swollen  during  the  mouths  of  March. 

April,  and  May.  The  result  of  such  rapid  erosion  as  is 
active  here  has  been  to  cut  down  through  the  slates  to  a 

basic  intrusive  that  had  invaded  the  axis  of  the  anticline. 

this  rock  being  classified  in  the  field  as  diabase.  At  a 

distance  of  about  four  miles  toward  tlie  north,  down  the 

river  Genii  (which  stream  has  its  source  on  the  twin 

peaks  of  Mulhacen  and  Alcazaba,  in  the  arroyos  called 

Bac-ares  and  Alcazaba).  is  a  large  mass  of  serpentine  em- 

bedded in  the  slates.  This  outcrop  is  found  in  the  Bar- 
ranco  de  San  Juan,  and  is  widely  celebrated  on  account 

of  the  beauty  of  the  stone.  This  probably  bears  some  re- 
lation to  the  basic  intrusive  that  is  seen  in  Valdeinfierno. 

Just  above  the  point  where  the  Barranco  de  San  Juan 

joins  the  Genii  the  trail  is  crossed  by  a  dike  of  basic  rock 

about  40  ft.  wide,  which  is  accompanied,  on  the  soutli 

side,  by  a  wide  zone  that  has  been  highly  altered,  and  on 

the  outcrop  displays  a  deep  red  color  from  oxide  of  iron. 

Similar  signs  of  mineralization  are  abundant  between 

this  dike  and  the  Barranco  de  San  Juan.  The  most  im- 

portant mineralization,  so  far  as  known,  however,  is  in 

the  upper  part  of  the  valley  of  the  Genii,  between  La 
Veleta  and  Mulhacen. 

It  is  interesting  to  find  ore  deposits  a.ssociated  with  the 

basic  erupt ives  here,  as  elsewliere  in  Spain.  iMoi-eover, 
the  ore  formed  consists  of  carbonate  of  iron,  in  this  in- 

stance a.s.soeiated  with  consi<lerable  quantities  of  copper 
sidpbide.  in  the  form  of  disseminated  chaleopyrite. 

The  great  mass  of  the  Sierra  Nevada  consists  of  satiny 

silieious  slates,  often  feldspathie.  and  in  part  epidotized. 

The  satiny  slieen  is  due  to  sericitization.  They  have  lieeii 

generally  a.s<-ribed  to  what  the  European  geologists  call 
the  Primitive  Age.  but  the  Commi.ssion  of  the  Academy 

of  Sciences  (if  Paris  in  its  report  on  tlie  Earthquake  of 

Andnlueiat  (1885)  questions  this  conclusion,  and  points 
out  that  they  are  undiulitedly  metamorphosed  sedimen- 

tary rock.s.  which,  liowever,  arc  pri'-Camlniau.  The 
quartz  grains  are  distinct,  and  are  embedded  in  a  com- 

tTranalatlon  pul)llshf'l  by  the  Comlsl.'.n  del  Mapa  Geo- 
Inglco  rie  Espafia.  under  the  title  'Esturllos  Referentes  al 
Terremoto  de  Andalucia,  Ocurrido  en  2n  de  DIclembre  de 

1884',  Madrid,  1890--93. 

plex  of  biotite  and  orthoelase.  An  idealized  cross-section 
down  the  valley  of  the  Genii  from  Mt.  Mulhacen  to 

Granada  is  given  on  page  291.  the  altitudes  in  wliieh  i-or- 

respond  to  the  bed  of  the  i-iver  Genii.  The  mountain 
walls  on  each  side  of  the  canyon  rise  several  thousand  feet 

higher  at  all  points  from  Giicjar  to  Valdeinfierno,  from 

which  arroyo  the  ascent  is  abrupt  to  the  summit  of 
Mulhacen. 

This  highest  group  of  mountains  in  tlie  Sierra  Nevada 

stands  on  a  fault-block  of  large  dimensions,  one  side  of 
which  reaches  the  Mediterranean  at  Motril  and  the  other 

at  Cabo  de  Gata,  near  Almeria,  the  direction  of  the 

bounding  planes  on  the  east  and  west  sides  being  approxi- 

mately N.  60°  W.  The  entire  block  has  been  under  com- 
pression, producing  throughout  it  a  series  of  parallel 

faiUts.  which  are  also  approximately  parallel  to  these 

bounding  planes  of  the  block.  It  is  along  these  faults,  in 
the  vicinity  of  La  Veleta  and  Mulhacen,  in  what  may  be 

called  the  Bacares  district  on  account  of  the  principal 

mine,  that  the  deposits  of  iron  carbonate  with  chaleopy- 
rite occur.  The  most  abundant  mineralization  has  been 

at  no  gi-eat  distance  from  the  basic  dike  in  the  Valdein- 
fierno, and  the  largest  deposit  that  I  saw,  at  the  Bacares 

mine,  lies  directly  athwart  the  crest  of  the  anticline. 

Most  of  the  deposits  are  narrow,  ranging  from  a  mere 

seam  to  widths  of  several  feet,  but  at  Bacares  the  width 
is  from  16  to  30  feet. 

"With  this  introductory  note  it  will  be  possible  to  ap- 
preciate better  the  discussion  of  the  veins  themselves.  It 

must  be  understood  that  I  was  unable,  in  the  brief  time 

at  my  disposal,  to  make  an  examination  of  these  proper- 
ties such  as  would  be  necessary  with  a  view  to  determin- 

ing with  certainty  the  advisability  of  actual  development. 

My  work  was  no  more  than  a  reconnais.sance ;  but  it  re- 
vealed possibilities  of  such  great  interest  that  I  do  not 

hesitate  to  recommend  a  detailed  investigation  by  engi- 

neers representing  capital.  The  region  has  been  pros- 
pected, and  attempts  to  treat  the  ore  have  been  made,  at 

intervals,  for  a  long  period.  Tunnels  on  the  veins  are 

seen  at  many  places,  with  remains  of  ancient  structures, 

and  piles  of  slag.  Near  the  junction  of  the  Genii  with 
the  Valdeinfierno  at  La  Fabrica  Real,  are  evidences  of 

considerable  iiietallurgie  activity  in  ancient  times.  The 

tradition  among  the  dwellers  of  this  region  is  that  these 

works  were  maintained  ti.v  the  Moors. 

Several  kibmu'tres  Ix'low  Valdeinfierno.  at  the  junc- 
tion of  the  deiiil  with  the  arroyo  de  Guarnon,  which 

drains  directly  from  the  snow-field  under  the  crest  of  La 

Veleta,  is  a  group  of  stone  houses  and  numerous  ruined 
structures,  said  to  represent  comparatively  recent  efforts 

by  Belgians  to  utilize  these  copper  deposits.  There  are 

several  tunnels  at  this  point,  most  of  which  are  inaccessi- 
ble. The  site  is  one  of  the  land-marks  of  the  region,  and 

is  known  as  La  Estrella.  Its  altitude  is  variously  esti- 
mated from  5000  to  5400  ft.  above  the  sea.  Just  above 

the  houses  at  La  Estrella  a  strong  lode  crosses  the 

Guarnon  and,  extending  toward  the  south-east,  crosses 
the  Genii  at  a  distance  of  about  one  kilometre,  at  the 

ruin  of  a  large  house  called  La  Casa  de  la  Justicia.  wliieh 

is  of  comjiarativi  ly  modern  cdnstructioii.     .At  the  latter 
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point  the  lode  shows  no  evidence  of  mineralization  on  the 

surface,  but  the  cliff-face  has  been  highly  polished  and 

striated,  and  the  breaking  down  of  blocks  from  this  wall 

reveal  brilliant  sliekensides  on  a  surface  15  ft.  high  bj' 

40  ft.  long.  The  dip  here  is  85°  toward  the  east,  which  is 
not  in  accord  with  the  usual  dip  of  the  veins  iu  this 

region,  the  customary  position  being  toward  the  W.  S.W. 

There  is  a  tunnel,  now  inaccessible,  following  this  w-all, 
but  no  ore  appears  on  the  dump. 

This  vein,  however,  where  it  crosses  the  Guarnon,  is 
much  more  promising.    There  is  a  zone  40  ft.  wide,  wiiich 

made  to  explore  the  width  of  the  vein  underground.  It 

was  certainly  most  promising  in  appearance.  On  the  op- 

posite side  of  the  steep  arroyo  of  the  Guarnon  a  depres- 
sion, about  4  ft.  wide,  makes  a  gash  in  the  hard  rocks  up 

the  side  of  the  mountain  for  more  than  a  thousand  feet. 
A  tunnel  had  been  driven  about  30  ft.  into  this,  revealing 

7  ft.  of  ore  that  would  assay  about  3%  copper.  The  walls 
are  slickensided,  and  at  this  point  are  widening  rapidly, 
as  seen  in  the  section.  Fig.  3,  page  297. 

This  vein,  known  locally  as  the  Rascal,  would  appear 

to  be  worthy  of  investigation.    There  is  evidently  an  ore- 

fl 
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Fig.  1.      GEOLOGICAL  SKETCH-MAP  OF  SIERRA  NEVADA-GRANADA  DISTRICT,  SPAIN 

forms  a  marked  depression  on  the  surface,  where  the  out- 
crop consists  of  soft  material,  greatly  decomposed,  and 

stained  with  iron  oxide.  Several  tunnels,  now  badly 
caved,  have  been  driven  into  this.  One  of  these,  after 
passing  through  slate,  only  slightly  decomposed,  for 
about  60  ft.,  enters  a  sericitized  zone  that  is  extremely 

soft,  containing  masses  of  what  was  originally  iron  car- 
bonate, now  largely  oxidized,  and  containing  much  chal- 

copyrite,  with  stains  of  copper  carbonates.  A  pile  of 
ore,  consisting  of  several  tons,  lay  on  the  dump  beside  the 

tunnel-mouth.  Judging  by  the  eye  this  pile  would  con- 

tain more  than  4%  copper.  The  ground  was  so  'heavy', 
in  the  miner's  use  of  that  term,  that  no  attempt  had  been 

shoot  of  considerable  dimensions  on  the  south-east  side 
of  the  arroyo.  The  fact  that  the  vein  is  widening  in 
depth  on  the  north-west  side  of  the  canyon,  and  that  it 

appears  to  possess  large  dimensions  where  prospected  on 
the  south-east  side,  the  existence  there  of  large  masses  of 
iron  carbonate  having  jjrimary  sulphide  (chalcopyrite) 

disseminated  through  it,  and  the  further  fact  that  the 
sericitized  masses  are  blackened  in  many  places  with 

sooty  chalcocite,  arouse  interest  in  the  possibilities  of 
more  thorough  investigation.  From  the  heights  above 

the  Casa  de  la  Justicia  the  depi-ession  made  by  this  vein 
can  be  seen  distinctly  for  more  than  a  mile  and  to  an 
altitude  of  3000  ft.  above  the  point  where  it  crosses  the 
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Genii.  It  is  characterized  by  bri'.liant-red  discolorations 

on  the  outcrop  at  frequent  intervals,  similar  to  the  one 

over  the  large  indicated  ore-shoot  in  the  arroyo  de 
Guarnou.  Prooeedinp  up  the  Gunrnon  from  Estrella 

toward  the  lofty  peak  of  La  Vcleta,  numerous  fissures  are 

seen  crossing  the  arroyo,  on  some  of  which  prospecting 
has  been  done.  On  the  dumps  in  many  instances  were 
seen  the  characteristic  piles  of  iron  carbonate  (turned 

brown  and  sometimes  wine-colored  from  the  commence- 
ment of  oxidation  on  exposure)  with  chalcopyrite  in 

small  grains  and  specks  disseminated  through  it. 
Toward  the  head  of  the  arroyo,  about  a  mile  from  the 

summit  of  La  Veleta,  is  another  strong  vein,  called  the 

Campanario.  It  appears  in  the  fomi  of  a  gash  extending 
diagonally  up  the  precipitous  cliffs  that  here  constitute 

the  north-west  wall  of  the  deep  canyon.  With  poor  judg- 
ment the  miners  have  done  their  prospecting  at  a  great 

height  on  the  cliff-face  instead  of  driving  a  tunnel  at  a 
low  level  where,  if  ore  were  found,  they  would  have 
backs  of  sufficient  importance  for  economic  operation. 
A  drift  on  the  vein  near  the  bottom,  about  400  ft.  below 
the  tunnel  in  the  belfry  {campanario)  might  have  proved 
commercially  profitable.  The  tunnels  are  reached  by  a 
narrow  goat-path  following  the  vein,  the  erosion  of  which 
has  left  a  ledge  that  gives  the  impression  of  a  gash  when 
seen  from  below.  The  cliff  faces  S.  S.  E.,  and  the  dip  of 

the  slates  is  N.  N.  W.  The  vein  dips  W.  S.  W.  about  50°. 
The  dip  of  the  vein,  accordingly,  is  nearly  at  right  angles 
to  the  dip  of  the  slates.  An  accurate  average  dip  of  the 

vein  could  not  be  obtained  from  the  relatively  small  ex- 
posures made  in  the  tunnels.  The  vein  averages  about 

12  in.  wide,  expanding  at  places  to  3>  ft.  At  the  wider 
points  the  ore  is  mixed  with  a  larger  proportion  of  altered 

countrj-  rock.  The  gangue  consists  of  quartz  and  sider- 
ite  (carbonate  of  iron)  with  bunches  and  seams  of  limo- 
nite  on  the  outcrop,  resulting  from  the  oxidation  of 
pyrite  and  chalcopyrite.  There  is  also  a  great  deal  of 
sericite,  which  is  a  characteristic  accompaniment  of  the 
veins  in  the  district.  Copper  carbonates  are  in  evidence 
at  many  places  on  the  outcrop  of  the  Campanario  vein. 
The  first  tunnel  is  at  an  altitude  of  300  ft.  from  the  base 

of  the  cliff.  A  niche  had  been  cut  on  which  was  piled 
about  12  tons  of  selected  ore,  that  might  assay  12  to  15% 

copper.  The  vein  in  the  tunnel  was  persistent  but  nar- 
row, consisting  of  carbonate  of  iron,  considerably  oxi- 

dized, associated  with  ashen  colored  sericitized  material, 

containing  both  chalcopyrite  and  sooty  chalcocite.  A 

hundred  f<^et  farther  up  the  cliff-base  was  a  tunnel  80  ft. 
long,  revealing  similar  vein-matter  maintaining  more  or 
less  the  same  width  that  it  showed  in  the  lower  tunnel. 

About  20  tons  of  ore  was  piled  up  near  the  tunnel-mouth, 

and  it  wa.s  evi-n  richer  in  chalcopyrite  than  that  below, 
but  contained  less  chalcocite. 

Another  vein,  said  tc  be  much  larger  than  this,  crosses 
the  head  of  the  Arroyo  de  Guarnon,  just  below  the  snow- 

bank under  the  crest  of  La  Veleta,  but  time  was  lacking 
to  visit  it.  This  is  called  the  Veta  Grande.  On  the  side 

of  the  Valdeinfierno,  which  is  the  next  arroyo  to  (ruarnon 

toward  the  south-east,  the  Veta  Grande  is  said  to  equal, 
in  size  and  richness,  the  Baoares  vein  which  is  presently 

to  be  described.  The  trail  to  Bacares  passes  the  Casa  de 
la  Justicia,  and  has  been  blasted  out  of  the  cliff  face  on 
the  right  bank  of  the  Genii  to  a  height  of  800  ft.  or  more. 

Thence  it  zig-zags  xip  the  steep  slope  above  the  precipitous 
canyon-wall,  crossing  a  wide  and  dangerous  rock-slide, 
passes  a  terraced  garden  of  the  mountaineers,  and  finally 

comes  to  the  dump  of  the  Era  or  Threshing-floor  mine. 
The  outcrop  was  indistinct,  hut  a  considerable  amount  of 
work  had  been  done,  judging  by  the  size  of  the  dump. 
A  pile  of  the  characteristic  siderite  ore.  with  disseminated 

chalcopyrite,  lay  on  the  dump.  The  workings  were  in- 
accessible. From  this  point  the  trail  gained  altitude 

with  great  rapidity,  detouring  now  and  again  toward  the 
heads  of  short  deep  arroyos,  but  always  swinging  back 

to  the  cliffs  that  constitute  the  canyon-walls.  It  was  a 
four-hour  climb  from  the  Casa  de  la  Justicia.  at  an  alti- 

tude of  about  5400  ft.  to  the  Bacares  mine,  which  is  ap- 
proximately 10.000  ft.  above  the  sea.  The  vein  outcrops 

along  the  side  of  a  ridge  that  swings  in  a  curve  toward 
the  south-southwest  where  it  joins  the  flank  of  the  great 
peak  of  Mulhacen.  The  top  of  this  ridge  is  perhaps  600 
to  800  ft.  higher  than  the  outcrop,  and  the  slopes  at  this 
altitude  are  gentle.  There  is  an  abundance  of  room  for 

the  construction  of  buildings  and  miners'  homes.  The 
hills  in  August,  at  the  time  of  my  visit,  were  sparsely 
covered  with  grass,  springs  were  abundant,  and  herds 
of  cattle  were  grazing. 

From  this  point  the  view  extended  to  the  Vega  of 

Granada,  and  to  the  gi-eat  mountains  of  Jaen  in  the 

north-east.  "Westward,  across  the  upper  valley  of  the 
Genii,  the  rim  of  serrated  mountains  was  seen  to  be  con- 

tinuous from  the  peaks  of  Mulhacen  and  Alcazaba  to  La 

Veleta.  The  upper  extension  of  the  Valdeinfierno  fol- 
lows almost  exactly  the  axis  of  the  anticline,  and  the  dip 

of  the  slates  in  opposite  directions  on  either  side  of  this 
arroyo  is  most  conspicuous.  On  the  north  side  they  dip 

north-west,  at  an  angle  of  less  than  45°,  whereas  south- 
ward of  the  crest  they  dip  to  the  south-east  at  steeper 

angles,  with  several  faults.  On  one  of  these  blocks  the 
strata  are  crumpled,  and  highly  stained  with  iron  oxide, 

followed  by  a  zone  having  a  distinct  greenish  color.  Else- 
where the  usual  dull-gray  hue  of  the  slates  prevails. 

The  outcrop  of  the  Bacares  vein  is  nearly  horizontal, 
and  has  been  worked  at  many  places.  There  are  five 

principal  quarries,  or  open-cuts,  in  a  distance  of  1200 

ft.  The  dip  of  the  vein  is  approximately  in  the  same  di- 
rection as  the  slope  of  the  ridge,  that  is,  toward  the 

W.  S.  W.,  but  much  steeper.  It  was  impossible  to  ob- 
tain the  true  dip  as  there  was  no  shaft  giving  any  con- 

siderable exposure  of  wall.  The  average  of  six  observa- 
tions was  70°S.,  65°W.,  and  the  width  varied  from  16  to 

30  ft.  A  gossan  of  limonite  and  licmatite  had  originally 

covered  the  vein  deeply  at  places,  remnants  of  consider- 
able size  still  being  found.  The  ore  is  remarkably  free 

from  gangue,  consisting  mainly  of  massive  siderite,  con- 
taining chalcopyrite  disseminated  throughout.  Occa- 
sionally masses  of  chalcopyrite  from  several  inches  to  a 

foot  in  diameter  arc  found,  but  for  the  most  part  the 
grains  are  interspersed  through  the  crystalline  siderite, 
the  crystals  of  these  two  minerals  interfering  with  each 
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other,  and  manifestly  having  been  formed  contemporane- 
ously. The  piles  of  ore  stacked  on  the  dumps  aggregate 

certainly  more  than  5000  tons.  The  ore  evidently  had 
been  hand-sorted  in  order  to  select  chalcopyrite  that  was 
rich  enough  to  be  smelted.  This  work  was  done  50  years 

or  more  ago,  the  ore  being  hauled  on  mule-back  down  a 
steep  trail  to  the  old  works  called  Fabrica  Real,  on  the 
edge  of  a  relatively  broad  and  level  space  just  above  the 
mouth  of  Valdeiufiemo.  It  is  evident  that  too  much  of 

the  lower-grade  material  had  to  be  handled  to  admit  of 
operating  in  this  manner  at  a  profit. 

At  anotlier  period,  about  1850  or  earlier,  a  circular, 

r   Fig.  2.    cross-section  up  the  valley  op  the 
genil  from  granada  to  mulhacen 

Fig.  3.     rascal  vein 
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Fig.  4.    bacares  vein. 
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THE  TWO  ARROWS  INDICATE  OPPOSITE  DIPS  ON  THE 

sides  of  the  CLOSED  FOLD 

water-jacket  furnace  was  erected  near  Giiejar  de  la 
Sierra  for  smelting  these  ores,  and  a  trail  following  the 
ridges  was  broken  from  Giiejar  to  Bacares,  which  is  said 
to  be  easier  than  the  trail  up  the  canyon.  This  would 
seem  not  at  all  improbable.  In  like  manner  the  neveros, 
who  transport  glacial  ice  from  La  Veleta  to  Granada  by 

mule  trains,  follow  the  ridge-road,  and  they  make  the 
round  trip  of  50  kilometres  (31  miles)  in  one  day  of  14 
hours.  The  ore  in  the  dumps,  representing  that  which 
had  been  sorted  for  recovery  of  the  richer  portions,  I 

grab-sampled  by  taking  pieces  of  blocks,  in  a  great  num- 
ber of  cases  sledging  the  blocks  open  so  as  to  obtain  pieces 

from  the  interior.  Selection  of  richer  pieces  was  care- 
fully avoided.  This  sample,  corresponding  to  nearly 

5000  tons,  contained  2.5%  copper.  The  idea  will  at  once 
occur  to  a  metallurgist  that  an  opportunity  is  here  pre- 

sented to  effect  a  separation  of  the  copper,  and  to  base 
the  operation  of  the  mine  upon  this  metal;  the  tailing. 

after  concentration  of  the  copper,  would  constitute  a  by- 
product that  could  be  sold  as  an  iron  ore.  This  tailing, 

upon  being  nodulized,  would  constitute  an  acceptable  ma- 
terial for  the  iron-furnace,  following  current  practice  at 

many  of  the  greatest  iron  mines  in  Spain,  where  car- 
bonate ores  are  treated  by  calcination. 

A  report  was  made  upon  these  deposits  in  1894  by  L. 
Legrand,  a  French  mining  engineer,  some  reference  to 
which  may  be  useful,  as  he  spent  several  months  in  this 

study,  and  was  able  to  inspect  most  of  the  veins  in  con- 
siderable detail.  He  asserts  that  diorites  have  not  been 

found  on  the  water-shed  of  the  Genii,  but  if  he  means 
that  no  igneous  rocks  have  been  injected 
through  the  slates  he  is  in  error,  as  my 

observations  and  my  specimens  demon- 
strate. He  was  apparently  not  aware  of 

the  existence  of  the  great  fault-block  on 
which  stand  the  loftiest  peaks  of  the 
Sierra  Nevada,  and  consequently  he 
knew  nothing  of  the  relation  of  the 
movement  that  formed  them  to  the 

fissures  that  produced  favorable  condi- 
tions for  ore  deposition  within  the  block, 

but  he  points  out  that  the  system  of 
parallel  faults  is  found,  not  only  in  this 
part  of  the  valley  of  the  Genii,  but  that 
it  embraces  the  entire  mountain  range, 
which  is  significant. 
He  recognized  that  the  veins  were 

formed  by  replacement  of  the  slates,  and 

he  identified  the  following  list  of  metal- 
liferous minerals:  chalcopyrite,  tetra- 

hedrite,  malachite,  melanconite,  stibnite, 

pyrite,  and  native  copper.  I  did  not  see 
any  tetrahedrite,  and  it  is  certain  that 
he  mistook  chalcocite  for  melanconite. 
He  calls  attention  to  the  fact  that  the 

iron  in  the  veins  exists  almost  wholly 
as  carbonite  (siderite).  He  states  that 
in  some  veins  the  copper  is  present 

originall.y  altogether  as  chalcopyrite,  and 
in  other  veins  as  tetrahedrite.  The  width 

of  the  veins  is  said  to  be  0.5  to  8  metres  (18  in.  to  26.25 

ft.),  which  my  obsei'vations  confirm.  He  insists  upon  the 
ore-formation  being  due  to  hydrothermal  solutions,  for 

Ti'hich  the  evidence  appears  indubitable.  He  also  affirms 
that  the  richness  of  the  veins  varies  with  their  inclination, 
those  that  stand  most  nearly  vertical  being  the  more 
highly  mineralized. 

Concerning  the  Bacares  vein,  which  he  calls  La 
Andreina,  he  says  the  outcrop  is  one  of  the  highest  in 
the  district,  but  he  assigns  to  it  an  altitude  of  only  2470 
m.  (8101  ft.),  which  is  much  too  low.  He  explains  that 

the  vein-outcrop  is  on  the  slope  of  a  ridge  forming  one 
wall  of  the  river  Bacares  (the  highest  fork  of  the  Genii), 

the  slope  being  more  gentle  than  at  any  other  point  in 
the  upper  canyon  of  the  Genii,  and  that  the  outcrop  of 
the  Andreina  vein  is  the  largest  of  any  in  the  region. 

According  to  his  observations  the  strike  is  north  36° 
west,  with  a  dip  of  45°  to  the  south-west,  and  with  an 
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avcraKC  width  of  5  m.  (16.4  ft.").  Legrand  also  says  that 
barite  is  pn-siiit  in  places,  but  that  he  saw  no  tetrahedrite. 

He  assmiu-s  that  the  silver  is  present  only  through  the 

existence  of  that  mineral  and  his  samples  show  only  a 

trace  of  the  white  metal.  The  average  copper  content, 

however,  he  found  to  be  3.79%.  This  indicates  that,  be- 

fore sorting,  the  ore  may  have  been  richer  than  the  piles 
which  I  was  able  to  sample. 

Other  veins  described  by  Legrand  are  the  following : 

MiNA  CALiroRNU,  or  La  Villuda  (Yiuda'i,  approxi- 
mately parallel  with  the  Bacares  vein,  at  a  slightly  lower 

level,  crossing  the  Barranco  del  Aeeral,  which  is  the  next 

gulch  northerly  from  Bacares.  The  dip  is  S.  70°  W.,  and 
the  width  0.6  m.  (2  ft.).  The  character  of  the  ore  is 
similar  to  that  in  the  Bacares  lode. 

Mix.v  DE  CfATRO  Herm.vnos,  in  which  the  Casa  dc  la 
Justicia  vein  is  found  crossing  the  Barranco  Piedras 

Berincjas.  The  outcrop  follows  the  direction  N.  36°  W., 
with  a  dip  of  45°  to  the  S.  W. 

MiN-.\  Sant.\  Eloisa,  in  the  Valdeinfierno,  with  three 
distinct  veins,  of  which  the  Cuevas  Secretas  is  the  most 

important.  It  has  been  worked  from  early  times,  and 
several  comparatively  recent  tunnels  are  still  open.  The 

strike  is  N.  34'  \V.,  and  the  vein  stands  nearly  vertical, 
with  an  average  width  of  1.2  m.  (4  ft.).  The  following 
assays  arc  given,  representing  samples  from  the  various 
workings:  Copper,  4.50%,  4.117o,  3.75%,  3.21%,  3.50%, 
6.00%,  4.22%. 
MiNA  Santa  Filomexe,  at  the  intersection  of  the 

Valdeinverno  and  the  Barranquillo  dc  la  Mata.  The 

width  is  0.9  m.  (3  ft.),  dip  nearly  vertical,  and  the  lode- 
matter  consists  of  sidcrite  with  disseminated  chalcopyrite 
as  usual.  Three  samples  assayed:  Copper,  3.78%, 

13.85%,  5.05%. 
JIiNA  DrQfE.'JA,  on  which  is  the  Veta  Grande,  crossing 

from  the  Valdeinfierno  to  the  mountain  mass  of  La 

Veleta  at  the  head  of  the  Arroyo  de  Guarnon.  The  out- 
crop lies  mostly  at  an  altitude  of  more  than  10,000  ft. 

The  strike  is  X.  10'  W.  and  the  dip  is  30°  to  the  south- 
west. The  iron  carbonate  is  well  crystallized,  and  heavily 

impregnated  with  chalcopyrite.  but  no  assays  are  given. 
Tlie  width  of  the  vein  is  5  m.  (16.4  ft.). 

MiXAS  AxousTiAS,  EsPERANZA,  AND  Triunfo,  Crossing 

the  .\rroyo  de  Guarnon  on  a  course  N.  28°  W.  The  dip  is 
S.  50"  W.  and  tlie  average  width  is  0.3  m.  (1  ft.).  Le- 

grand notes  that  these  three  veins  are  exceptionally  rich 
in  copper,  and  there  is  also  much  stibnite.  No  assays  are 
reported. 

MiNA  Leon  de  Plata,  outcropping  on  the  right  bank 

of  the  Guarnon.  with  a  strike  N.  38°  W.,  and  a  vertical 
dip.  Three  galleries  were  accessible  at  tlie  time  of  his 

visit.  lie  notes  the  prominent  gossan,  and  a  width  vary- 
ing from  6  to  7  m.  (1P.68  to  22.96  ft.),  and  an  unu.sual 

amount  of  chalcopyrite.  From  his  description  it  would 
a[>pear  to  be  as  important  as  the  Ra.scal  vein  lower  down 
in  the  same  arroyo.  It  was  plainly  visible  from  the 

canyon,  but  I  had  no  time  to  stop  and  examine  it.  "With 
insufficient  details  Legrand  mentions  also  the  following 
properties:    Eugenia  Benelica.  Riqueza  de  mi  ?aco,  ili 

Manuel,  La  Lola,  La  Suiza,  El  Guante.  Los  Deseuidados, 
and  Caiman. 

From  the  foregoing,  and  in  the  light  of  my  own  in- 
vestigations, it  would  ajipear  that  the  region  is  traversed 

by  a  large  number  of  veins,  most  of  which  are  small,  but 
which  could  be  worked  on  tribute  if  there  were  a  local 

market  for  the  ore;  moreover,  there  exist  three  or  four 
large  veins  that  might  prove,  on  development,  to  be  of 
suflficient  size  to  constitute  a  basis  for  a  large  mining 
enterprise.  The  Rascal  is  an  exceedingly  promising  vein, 
and  is  at  a  relatively  low  altitude.  The  Veta  Grande 
and  Leon  de  Plata  would  appear  to  be  important,  and 

the  Bacares  vein  is  certainly  of  large  size  and  is  favor- 

ablj'  situated  for  economic  operation.  This  is  set  forth 
by  the  sketch  on  the  previous  page.  I  had  no  means  of 
determining  correctly  the  altitude  of  the  outcrop  at)ove 

the  bottom  of  the  canyon,  nor  the  horizontal  distance  be- 
tween the  outcrop  and  the  stream.  My  judgment  is  that 

the  altitude  is  2000  feet  and  the  horizontal  distance  about 
3000  feet. 

Preliminary  exploration  could  be  made  by  a  shaft  fol- 
lowing the  inclination  of  the  vein  to  a  depth  of  500  ft. 

or  more,  to  prove  the  character  of  the  deposit,  before  the 

quantity  of  water  to  be  handled  would  become  prohibi- 
tive. It  would  then  be  necessary  to  continue  develop- 

ment by  means  of  an  adit  driven  from  a  lower  point  in 

the  canyon.  As  appeai-s  from  the  sketch,  there  are  four 
smaller  veins  outcropping  within  a  distance  of  1000  ft. 

from  the  outcrop  of  the  Bacares  vein.    Two  of  these  are  " 
opened  by  shallow  shafts,  now-  collapsed,  on  the  walls  of 
which,  near  the  surface,  I  could  see  the  veins,  which  were 

from  12  to  18  in.  wide  and  composed  of  solid  mineral.  _j 
The  ore  on  the  dump  was  siderite  with  chalcopyrite,        wk 
similar  to  that  found  in  all  the  veins  of  the  district. 

The  climatic  conditions  are  extremely  favorable  for 

out-door  work  from  April  to  December.     The  winter  is 
said  to  be  severe  and  the  snowfall  is  heavy.    This  would 
be  indicated  by  the  persistence  of  snow  in  sheltered  spots 
above  an  elevation  of  10.500  ft.  throughout  the  year.    As 

compared  with  Leadville  and  the  San  Juan  region  of 
Colorado,  or  the  Wasatch  range  of  Utah,  however,  the 
conditions  met  in  the  Sierra  Nevada  of  southern  Spain 
offer  no  obstacles  of  a  serious  nature.    After  a  camp  was 

established,  work  could  continue  ^vith  no   interruption 

from  the  weather  throughout  the  winter  months.     Ex- 
cellent level  sites  for  camps  and  shops  exist,  botli  on  the 

heights  near  the  outcrop  of  the  Bacares  vein  and  in  the 
valley  at  the  foot  of  this  spur.     Good  roads,  suitable  for         ( 

mule-back  transportation,  have  been  cut  from  the  Bar- 
ranco de  San  Juan  to  Valdeinfierno.  5J  miles,  and  there  y 

is  a  wagon-road,  recently  repaired,  from  Giie.iar  to  Bar-            fl 
raneo  de  San  Juan,  a  distance  of  about  3  miles.     The 
descent  from  Valdienfierno  to  Barranco  de  San  Juan  is 
aliout  4450  ft.     A  good  impression  of  the  character  of 

the  canyon  is  afford-d  by  tlic  views  on  jtage  291  show- 
ing the  peaks  of  Miilhacen  and  Alcazaba  from  the  trail 

nji  the  Genii,  which  was  taken  about  midway  between 
tlie  Barranco  de  San  Juan  and  La  Estrella.    It  is  evident 
that  tlie  route  is  entirely  practicable  for  a  rope  tramway,. 
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either  from  the  heights  at  the  Bacares  outcrop,  or  from 

Fabrica  Real  at  the  mouth  of  the  Valdeinfierno.  A  simi- 
lar cable-way  could  deliver  ore  from  the  Veta  Grande  to 

Fabrica  Real,  a  distance  of  perhaps  two  miles,  or  it  could 
come  down  the  Arroyo  de  Guarnon,  to  the  Rascal  mine 
at  the  mouth  of  that  valley,  which  would  be  directly  on 
the  route  from  Fabrica  Real  to  Barranca  de  San  Juan. 

Such  a  branch  cable-way,  on  either  course,  would  pass 
the  Leon  de  Plata. 

From  the  Barranco  de  San  Juan  it  is  now  possible  to 

ship  by  a  narrow-gauge  railroad  (0.60-m.  gauge)  to 
Granada.  This  road  is  the  Tranvia  de  Granada  a  Sierra 

Nevada,  with  a  nominal  capital  of  1,200,000  pesetas,  eon- 
trolled  by  the  Duke  of  San  Pedro,  resident  in  Granada, 
who  is  also  the  owner  of  the  elegant  Alhambra  Palace 

Hotel  at  that  place.    Primarily  the  project  was  intended 

limestone  region  roundabout  the  same  town,  in  conse- 

quence of  the  stimulus  of  imi>rov('d  transportation  facili- 
ties. A  favorable  contract  could  be  expected  for  trans- 

porting the  freight  that  would  result  from  the  operation 
of  the  Bacares  group  of  copper  mines.  Concerning  this 
railway  enterprise,  communications  may  be  addres.sed  to 
the  Duque  de  San  Pedro,  Karmen  de  Benatua,  Granada. 

Mention  has  been  made  of  the  existence  of  abundant 

water  in  the  Genii.  This  fact,  in  conjunction  with  the 
rapid  fall  in  the  canyon,  will  suggest  the  possibility  of 

power.  One  hydro-electric  plant  belonging  to  Lebon  et 
Cie.,  of  Paris,  who  control  the  electric  railways  of 
Granada,  is  established  about  one  mile  above  Pinos 
Genii,  taking  water  at  an  altitude  of  about  400  ft.  above 

the  wheels  between  Canale  and  Giiejar.  This  plant  de- 

velops approximatelj'  2500  hp.,   all  of  which   is  under 

THE  VALDEINFIERNO,  SEEN   FROM  THE  BACAKE^^  JUNE 

to  meet  a  growing  demand  from  tourists  and  pleasure- 
seekers  for  recreation  in  the  high  Sierra.  A  lodge  was 
established  at  the  Barranco  de  San  Juan  for  their  ac- 

commodation, and  excursion  parties  were  escorted  under 
the  guidance  of  employees  of  the  Alhambra  Palace  Hotel. 

It  became  apparent  that  a  first-class  tourist  hotel  in  the 
Sierra,  having  rail  communication  with  the  Alhambra 
Palace  in  Granada,  would  enjoy  a  large  patronage.  It  is 

the  most  perfect  summer  climate  conceivable.  The  dis- 
tances, according  to  the  surveys  made  for  this  railroad, 

are  the  following: 
Km.  Miles 

Granada  to  Pinos  Genii      10.5  6.5 
Pinos  Genii  to  Giiejar  de  la  Sierra        5.0  3.1 
Giiejar  to  Charccjn  (Barranco  de  San  Juan)  .      4.S  3.0 

20.3  12.6 

The  route  lies  through  Cene  de  la  Vega,  Pinos  Genii, 
and  Giiejar,  and  the  location  has  maximum  gradients  of 
2..5%.  At  present  steam-power  is  employed,  hut  the  line 
will  be  electrified  later.  The  estimated  traffic  available 

amounts  to  40,000  tons  per  annum,  in  addition  to  which 
the  company  counts  upon  developing  the  marbles  in  the 
vicinity  of  Giiejar  and  the  serpentine  in  the  Barranco 
de  San  Juan,  and  anticipates  the  exploitation  of  the 
lead,  zinc,   and  wulfenite    (molybdenum)    mines  in  the 

OUTCROP  OF  THE  BACARES  VEIN 

contract.  The  water-power  in  the  upper  Genii  valley  is 
held  under  a  concession  by  Huberto  Meersmans  (Finca 

los  Martires,  Granada).  Three  separate  plants  would  be 
required.  The  Genii  project  contemplates  taking  water 
from  the  junction  of  the  Valdeinfierno  with  the  Genii, 
adding  to  the  ditch  the  w^aters  from  the  Guarnon,  and 
thence  continuing  to  the  Barranco  de  San  Juan,  which 
would  add  materially  to  the  volume.  The  total  power 
available  at  this  point  is  3000  hp.  On  the  southern 

slope  of  the  Sierra  Nevada,  Senor  Meersmans  holds  an- 
other concession  where  it  is  estimated  that  3500  hp.  is 

available,  and  in  the  Capileira  valley  he  owns  a  third 

concession,  wath  an  estimated  2000  hp.  He  has  accord- 
ingly a  grand  total  of  8500  hp.  The  project,  according 

to  the  estimate  of  his  engineers,  would  require  an  invest- 
ment of  about  8,000,000  pesetas  (approximately  $1,600,- 000). 

The  scattered  concessions  covering  the  numerous  cop- 

per veins  in  the  upper  valley  of  the  Genii  have  been 

gathered  together  into  a  solid  block  under  the  owner- 
ship of  Dr.  Jose  Jimenez  Gomez,  No.  60  Gran  Via, 

Granada,  and  he  has  made  a  liberal  offer  through  the 

Bureau  of  Foreign  and  Domestic  Commerce  to  Ameri- 
can capital  for  the  development  and  inirehase  of  the 

property.     It  is  a  promising  group  of  deimsits.  an  un- 
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usual  uiul  iiiteivstiiig  typp  of  ore.  with  indications  of 

great  pi-rsistouL-e  in  ilei'tli.  The  ore  is  primary,  with 

the  exception  of  some  superficial  enrichment  in  chaleo- 

cite.  Since  the  slates  are  nearly  totally  lime-free,  the 

carbonate  of  iron  is  dearly  not  produced  by  substitution 

for  lime-carbonate,  a  reaction  that  appears  to  be  indi- 

cated in  the  ease  of  some  deposits  of  spathic  ore  else- 

where in  Spain.  Under  tliese  circumstances  there  is  no 

reason  to  anticipate  a  change  in  the  character  of  the 

Sierra  Nevadan  deposits  ̂ v^th  greater  depth.  The  ex- 
istence of  veins  such  as  the  Rascal,  maintaining  the  same 

character  through  a  depth  of  nearly  two  thousand  feet. 

as  shown  by  erosion,  is  a  further  argument  iu  favor  of 

the  possibilities  of  the  persistence  of  the  Bacares  lode 
and  the  Veta  Grande  to  depths  that  would  make  them 

highly  important. 
The  reason  these  ores  have  not  been  utilized  is  that 

it  has  been  impossible  in  the  past  to  separate  the  ehalco- 
pyrite  from  the  siderite  gangue,  because  the  specific 

gravity  of  siderite  is  from  3.8  to  3.9  and  that  of  chalco- 
pyrite  is  4.1  to  4.3.  The  margin  is  insufficient.  Neither 
was  it  possible  to  smelt  an  ore  containing  above  45% 
metallic  iron  and  about  3%  copper,  and  with  expensive 

fuel.  The  existence  of  aggi'egations  of  chalcopyrite 
in  masses  of  sufficient  size  to  yield  a  relatively  high- 

grade  ore,  and  the  discovery  here  and  there  of  ore- 
shoots  enriched  by  secondary  copper  sulphides,  made 

possible  desultory  operations  on  a  small  scale  in  times 
past,  aided  by  excessively  cheap  labor.  The  solution  of 
the  problem  is  to  be  sought  in  the  separation  of  the 
chalcopyrite  by  flotation,  and  in  the  utilization  of  the 
iron-carbonate  tailing  as  an  iron  ore. 

As  there  would  appear  to  be  no  waste  material  in  the 
ore  that  would  be  shipped  from  the  mine,  it  would  seem 
that  the  ore  might  be  delivered  for  treatment  to  a  port 
like  Seville,  which  would  have  the  advantage  of  being  a 
good  distributing  point  for  the  finished  product,  and  as 
the  waters  of  the  Guadalquivir  are  already  loaded  with 
silt,  no  complaint  could  arise  from  the  further  addition 

of  small  quantities  of  slime  from  settling  devices,  where- 
as the  contamination  of  the  crystalline  waters  of  the 

Ofnil  would  produce  a  storm  of  protest  from  the  truck- 
farmers  who  have  turned  the  valley  of  that  stream,  from 
Granada  to  Pinos  Genii,  into  one  of  the  most  luxuriant 

gardens  in  the  world.  Furthermore,  at  tide-water,  fuel 
would  be  far  cheaper  than  at  Granada.  The  distance 
from  Granada  to  Seville  is  only  121^  miles.  This  is  an 
opporttinity  for  the  development  of  a  copper  mine  that 
should  attract  the  attention  of  American  capitalists  ex- 

perienced in  operations  of  this  character. 

DiRiNO  the  War  it  became  neces,sary  to  examine  and 

estimate  domestic  ore-reserves  with  a  view  to  supplying 
the  increased  demand  for  certain  mineral  products, 
among  them  sulphuric  ncid,  which  is  made  from  pyrite, 
states  a  r.  S.  Geolo£;ieal  Survey  bulletin.  One  of  the  most 
promising  developments  in  this  connection  is  the  con- 

version of  the  well-known  Haile  gold  mine,  near  Ker- 
.shaw,  S.  C,  into  a  pyrite  mine.    This  mine  has  been  the 

largest  single  producer  of  gold  in  the  Appalachian  region. 

It  was  successfully  worked  from  1830  to  1908  and  pro- 
duced during  that  period  $3,r)00,000  in  gold.  JIuch  of 

this  was  mined  from  open-pits  200  ft.  deep.  The  ore  con- 
sists of  pyrite  abundantly  diffused  through  a  gangue  of 

sericite  and  quartz.  The  pyrite  is  line-grained  and 
relatively  pure.  It  increases  iu  amount  with  depth  and 
extends  below  the  deepest  workings,  whose  depth  is  350 

ft.  In  exploiting  it,  test  drill-holes  are  sunk  nearly  to 

that  depth.  A  large  part  of  tlie  deposits  can  be  advan- 
tageously worked  in  open-pits  with  a  steam-shovel.  In 

concentrating  the  ore,  jigs,  settling-tanks,  and  Wilfley 
tables  are  used. 

Although  the  rich  iron-ore  deposits  at  Kirunavaara, 
in  the  extreme  north  of  Sweden,  are  calculated  to  con- 

tain 1,200,000,000  tons,  of  which  ratlier  more  than  30,- 
000,000  tons  has  been  extracted,  the  Luossavaara  mine 
was  only  taken  in  hand  in  the  spring  of  1921,  states 

'Engineering'.  In  1907  the  State  secured  the  right  of 
working  the  mine,  but  during  1918  an  arrangement  was 
made  between  the  Swedish  State  and  the  Griingesherg- 
Oxelosund  Trafik  Aktiebolag,  whereby  the  latter  concern 
and  the  Norrbotten  Ironworks  Co.  secured  the  exclusive 

right  of  exploitina:  these  deposits  from  1919  to  1930,  sub- 
ject to  a  payment  to  the  State  and  certain  regulations  as 

to  working,  both  as  regards  quantity  of  ore  broken,  the 
limit  of  quantity  for  export,  and  the  quantity  set  aside 
for  home  cous\imption.  The  Luossavaara  ore  mountain 

is  about  2^  miles  from  Kirunavaara,  and  the  occurrence 
of  iron  ore  was  discovered  at  the  same  time  (about  1736). 

The  mountain  rises  to  a  height  of  229  metres  alwve  the 
level  of  the  neighboring  lake  of  Luossajarvi,  whose  level 

again  is  730  m.  above  sea-level.  Geologically,  Luossa- 
vaara is  much  like  Kirunavaara,  but  the  ore,  on  the 

whole,  contains  less  phosphorus  than  that  from  the  latter 
place.  As  the  ore  from  the  former  locality  has  not  been 
worked  to  any  extent,  its  quality  is  only  known  from  a 

large  number  of  tests,  which  show  an  iron  content  of 
65  to  70%,  with  phosphorus  from  0.004  to  4.2%.  The 
exposed  portion  of  the  deposits  has  an  area  of  about 
25,000  square  metres,  and  the  quantity  of  ore  above  the 
level  of  Lake  Luossajiirvi  is  calculated  at  22,500.000  tons, 
besides  what  may  be  found  in  portions  of  the  deposits 

which  have  been  only  partly  investigated  or  not  at  all. 

Diamond-borings  on  the  Kirunavaara  side,  close  to  Luos- 

sajiirvi, have  shown  that  there  \vas  still  iron  ore  at  a 

depth  of  300  m.  below  sea-level;  the  borings  did  not  get 

beyond  the  ore.  and  it  is  surmised  that  the  extent  of  the 

ore  increases  with  depth.  Tlie  installations  for  working 

comprise  a  railway  from  Luossavaara  to  the  Kiruna- 

vaara ore-railway  station.  A  separate  power-station 

has  been  erected,  obtaining  current  from  the  Kiruna- 

vaara power-station,  the  current  being  transformed  from 

alternating  to  contiiuious.  There  is  an  air-compressor 
for  boring  purposes.  A  goods  and  passenger  line  has 
been  constructed  to  the  top  of  the  mountain,  and  a  chute 

for  lowering  the  ore  to  a  four-chambered  ore  pocket,  from 
where  tlie  ore  passes  straight  to  the  State  railway  wagons. 
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Conditions  in  Mexico 

By  An  Occasional   Correspondent 

Since  my  last  letter  was  published  in  the  'Press'  of 
April  9,  1921,  things  have  been  happening  in  Mexico  as 
well  as  at  Dublin  and  Washington.  At  that  date  silver 

was  at  its  lowest  price  for  five  years,  at  56  cents  per 

ounce,  and  all  domestic  mines  were  running  behind,  but 
since  its  rise  of  10  cents  from  this  low  point  the  mines 

that  have  the  advantage  of  transportation  and  financial 

facilities  can  operate  at  a  profit.  However,  these  quali- 
fications exclude  numerous  mines  from  activity,  and  one 

must  first  undei-stand  how  the  railways  and  banks  got 
into  their  present  distress  before  one  can  predict  how 
they  can  get  out  of  it. 

Going  back  ten  years,  to  the  time  of  President  Madero, 
we  find  that  the  bulk  of  the  railroad  operating  officials,  as 

well  as  the  engineers  and  conductors,  were  Americans. 

Map^  Mexico 

During  the  last  yeai-s  of  the  Diaz  regime,  the  Mexican 
government  had  acquired  control  of  the  directorate  of 

the  National  Railway  system^,  but  most  of  the  property 
was  still  held  by  foreigners  through  their  owiiership  of 

the  bonds.  After  the  Madero  revolution,  the  anti-foreign 
faction  of  the  Mexican  middle  class  emerged  for  the  first 
time  into  the  open,  and  has  since  had  a  powerful  influence 

on  the  policy  of  the  Government.  One  of  the  first  im- 

portant moves  of  this  faction  was  to  'purify'  the  National 
Railway  system  of  its  foreign  train-hands,  by  issuing  an 
order  requiring  all  official  communications  on  the  lines  to 
be  in  Spanish.  As  most  of  the  Americans  were  unable  to 

write  anything  but  English,  they  went  on  strike  in  pro- 
test and  have  never  been  taken  back.  In  their  places  were 

placed  the  Mexican  understudies  of  the  American  engi- 
neers and  conductors,  and  they  were  given  the  same 

wages  as  their  predecessors.  This  was  the  first  step 

toward  ruin,  because  the  Mexicans  lacked  both  the  in- 
telligence and  the  experience  of  the  Americans,  espe- 

cially in  the  maintenance  of  locomotives,  and  therefore 

should  have  been  paid  lower  wages,  to  balance  the  greater 
cost  for  repairs  due  to  their  incompetence. 

However,  as  long  as  the  American  division-superin- 
tendents and  master-mechanics  were  retained  the  trains 

were  continued  in  regular  operation ;  but  this  only  lasted 

for  two  years,  until  the  capture  of  Vera  Cruz  in  April 
1914  obliged  all  American  officials  to  resign.  A  few 

months  later,  with  the  arrival  of  the  triumphant  revolu- 
tionists from  the  North,  the  railway  service  became  dis- 

organized. Large  numbers  of  trained  officials  were  re- 
placed by  novices,  whose  only  qualification  was  a  political 

one,  and  much  of  the  rolling-stock  was  used  for  military 

purposes.  The  all-night  train  service  was  suspended  be- 
tween the  summers  of  1914  and  1920,  and  to  date  it  has 

been  partly  resumed  only  on  one  or  two  main  lines.  The 
constant  guerilla  warfare,  which  ended  with  the  fall  of 
Carranza,  accounted  for  the  loss  of  hundreds  of  cars  and 

locomotives,  and  the  incompetence  of  the  native  engi- 
neers and  repair-shops  for  as  many  more. 

Although  many  of  the  early  revolutionists,  especially 
the  Sonorans,  were  patriots  fighting  for  principle,  the 
rise  to  supreme  leadership  of  Carranza,  trained  in  the 
corrupt  Diaz  school  of  politics,  brought  into  prominence 
a  host  of  grafters  who  proved  as  greedy  and  destructive 
as  a  swarm  of  locusts,  not  only  in  the  direct  employ  of  the 
Government  but  in  that  of  the  National  Railways.  It 

soon  became  impossible  to  obtain  care  for  shipping  ore  or 
bullion  without  bribing  a  railway  official  or  some  military 

satrap  controlling  the  division  as  one  of  his  perquisites. 
In  the  last  days  of  Carranza,  affairs  became  so  bad  that 

Juanito  Barragan,  chief  of  staflt"  and  said  to  be  the  son  of 
the  President,  auctioned  the  administration  of  the  Na- 

tional Railways  to  the  highest  bidder — Colonel  Fontes. 
Meanwhile  the  railway  labor-unions,  advised  by  cun- 

ning leaders  from  abroad,  had  been  gaining  power  stead- 
ily. All  bond-coupons  had  suspended  payment  in  1913, 

so  the  operating  revenue  of  the  railways  thenceforth  had 
only  to  be  divided  between  the  politicians  and  the  unions 
(outside  of  a  minimum  allowed  for  supplies).  All  new 

construction  had  ceased,  and  rolling-stock  and  stations 
that  had  been  destroyed  were  not  re-built.  Having  aided 

Obregon  to  overthrow  Carranza,  the  railway  unionists  de- 
manded their  reward;  and  when  their  leaders  met  at 

Mexico  City  in  a  convention,  in  the  autumn  of  1920,  they 
were  all  paid  big  salaries  for  several  months;  and  they 
would  still  be  in  session  had  not  the  Goveniment  become 

disgusted  and  withdrew  the  subsidy  after  expending 
^156,000.  In  revenge  for  their  severance  from  the  public 

payroll,  the  union  leadere  called  a  strike  for  terms  which 
they  finally  obtained,  for  the  unionists  all  returned  to 

work  at  greatly  increased  wages.  But  as  the  non-union- 
ists who  had  been  hired  to  operate  trains  during  the 

strike  were  also  retained,  this  greatly  padded  the  pay- 
rolls and  resulted  in  the  crushing  expense  that  has  been 
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blet'iliiig  tlu'  railways  white  tliiring  the  past  year.  It 

seems  inereilihh'.  hut  it  is  true,  tliat  locomotive  engineers 

have  been  earning  from  1*1000  to  ̂ 1500  per  month,  and 

even  common  l)rakfnu'n  1*300.  Jlany  of  these  are  crst- 

wliile  peons  who  would  have  been  glad  to  get  ?100  per 
month  ten  years  ago. 

At  prt'sent  writing,  although  the  pacitication  of  the 

country  has  prevented  the  further  destnietion  of  railway 

equipment,  and  the  executive  triumvirate,  which  has  re- 

cently rejilaccd  Manager  Perez  in  the  administration  of 
the  NationiU  Railways,  is  said  to  be  composed  of  honest 
men.  the  railway  situation  is  bad.  Little  has  been  done 
to  detect  and  wee<l  out  the  host  of  minor  ofBcials  who 

learned  grafting  under  Carranza,  and  there  is  a  sad  de- 
ficiency in  rolling-stock.  About  the  only  people  who  can 

be  assured  of  regular  freight  service  are  the  big  oper- 
ators, such  as  the  American  Smelting  &  Refining  and  the 

Real  del  Monte  companies,  who  own  their  own  cars  and 

locomotives.  "Within  the  last  year  little  has  happened  to 
improve  the  banking  situation.  The  24  State  banks,  with 
a  few  exceptions,  are  still  paralyzed,  and  are  likely  to 
remain  so  until  they  are  paid  the  P50,000.000  of  which 

they  were  robbed  by  Iluerta  in  1014.  While  Congress 
continues  to  be  dominated  by  cheap  demagogues  there  is 

little  probability  of  this  being  done;  but  until  it  hap- 
pens the  project  of  the  Constitution  of  1917  to  establisli 

a  I'uique  Bank  of  Issue  can  never  be  realized.  Mean- 
while Mexico  must  continue  to  do  business  without  bank- 

notfs  and  with  few  banking  facilities  of  other  kinds. 
Of  late  the  National  Agrarian  Commission  has  been 

much  in  the  public  eye.  Organized  to  carry  out  the 
agrarian  projects  of  the  last  part  of  the  famous  Article 
27  of  the  Constitution,  it  has  done  enough  already  to 
prove  the  injustice  of  the  prescribed  means  of  acquiring 
the  land.  The  main  idea  is  to  restore  to  the  thousands  of 

Indian  villages,  scattered  throughout  the  Republics,  the 

egiflos  (re.ser%'ations)  that  have  been  lost  or  reduced  in 
size  in  various  ways  since  the  law  of  disamortization  of 

the  church  estates  was  mistakenly  applied  to  them  by  the 
Constitution  of  1857.  By  the  new  Article  27,  any  village 
can  recover  its  ancient  cgido,  without  payment  from  its 
Iiresent  private  owners,  unless  the  latter  can  prove  a  clear 
title  since  1857;  and  even  owners  with  clear  titles  must 

accept  payment  for  any  of  their  land  granted  for  egidos 
in  State  bonds  at  the  fiscal  price.  As  rural  estates  are 
usually  much  under-valued  by  the  authorities  and  as  the 
State  bonds  have  no  market  value — in  fact,  have  not  even 

been  printed  as  yet — this  transfer  of  land  for  egidos  has 
been  a  disaster  for  its  former  owners. 

The  Minister  of  Fomonto  (Promotion)  General  Villa- 

real,  who  has  directed  the  work  of  the  National  Agrarian 
Commission,  may  be  classified  as  one  of  the  originatoi-s 
of  the  Revolution.  Associated  with  the  notorious  Magon 

brffth<'rs  and  other  agitators  of  Los  Angeles,  in  the  last 
days  of  Diaz,  he  first  became  prominent  in  the  revolt 

against  Iluerta,  Less  radical  than  the  JIagons.  who  were 
siniDU-pure  fomniunisfs.  Villareal  was  a  man  of  action 
rather  than  an  intellectual,  and  not  unskilled  as  a  dema- 

gogue.    As  Minister  of  Fomento  he  did  not  scruple  to 

send  out  agents  who  told  the  Indian  villagers  to  take 

what  they  needed  of  the  forests  or  stock  of  the  neighlior- 
ing  estates,  and  it  was  this  encouragement  of  anarchy, 
combined  with  using  his  ofSfice  as  a  means  to  further  his 

own  presidential  ambitions,  that  compelled  Obregon  to 
ask  for  his  resignation  in  December  1921. 

With  the  expectation  of  taking  the  vacant  ministi-y  of 
Fomento,  General  Enrique  Estrada  resigned  as  tlie  Secre- 

tary of  War  in  December;  but  when  he  outlined  his  pro- 

posed policy  it  proved  so  discordant  on  the  agi-arian  ques- 
tion with  tliat  of  the  President  that  he  was  finally  rcfwsed 

the  appointment.  Thus,  both  the  departments  of  Fo- 
mento and  War  are  now  lacking  a  minister.  The  third 

vacancy  in  the  Cabinet  happened  on  Jan\iary  1  by  the 

resignation,  by  request,  of  Liceniado  Zubaran-Campany, 
the  head  of  the  Department  of  Industry.  Commerce,  and 
Labor,  One  of  whose  bureaus  is  that  of  I\Iines  and  another 
of  Petroleum.  The  recent  history  of  this  ministry  has 
been  scandalous.  The  last  incumbent.  General  Trevino, 

was  not  asked  to  continue  in  his  post  when  Obregon  took 

over  the  presidency,  as  he  had  been  engaged  in  granting 
illegal  monopolies  for  the  exploration  of  whole  States  for 

petroleum.  Shortly  after  his  retirement  from  the  Cab- 
inet, he  was  put  in  jail  for  the  murder  of  General  Alessio 

Roblez  and  has  been  there  ever  since.  Ever.yone  was  sur- 

prised when  Zubai-an-Campany  was  ai>pointed  as  the  suc- 
cessor of  General  Trevino,  for  he  had  been  formerly  the 

law-partner  of  Luis  Cabrera,  the  evil  genius  of  the  Car- 
ranza regime.  But  the  explanation  was  a  personal  liking 

of  the  President  for  him,  acquired  during  a  journey  to- 
gether in  Tabasco  some  years  ago.  The  friendship  has 

proved,  this  year,  to  have  been  sadly  misplaced,  because 
the  ease  of  bribe-taking  for  which  Zubaran-Campany  was 
dismissed  was  only  one  of  dozens  of  which  he  had  lieen 

guilty  as  IMinister. 
One  of  the  so-called  reforms  incorporated  into  the  Con- 

stitution of  1917  is  the  "free  municipality".  This  scheme 
abolished  the  Latin  organization  of  prefectures  into 

which  each  State  was  formerly  divided  for  policy  pur- 

poses, and  partitioned  a  State  into  municipalities  equiva- 
lent to  American  counties — each  of  which  was  governed 

by  a  municipal  council  elected  by  universal  male  sutfrage. 
In  the  rural  districts,  where  Indians  and  mestizos  domi- 

nate, this  change  has  meant  a  reversion  to  barbarism. 
Civilized  enforcement  of  law  has  practically  ceased. 

First,  because  the  local  officials  are  ignoraut  of  their 

duties  and  disinclined  to  punish  their  neigliboi-s  for 
crime;  and  second,  because  they  have  no  mounted  police 

to  arrest  offenders,  as  the  State  ruralrs  (rural  police")  of 
the  Diaz  regime  have  also  been  'reformed'  out  of  ex- 

istence. A  mining  company  therefore  must  oiicrate  a 

mine  in  the  outlying  di.striets  at  its  own  risk,  and  be  pre- 
IKired  to  maintain  its  own  police  force  for  self-protection. 
Tiius  while  the  whole  country  may  now  be  said  to  be 

'pacified',  as  regards  ai'med  bands  of  rebels,  individual 
criminals  and  sporadic  gi'oups  of  brigands  are  still  nu- 

merous, and  will  continue  to  be  so  until  some  horse-sense 

replaces  a  large  part  of  the  docti'iiuiirc  democracy  of  th'- 
Mew  Constitution. 
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Hydro -Metallurgy  of  Low -Grade  Zinc  Ores 
By  Motohiro  Namba 

*The  amount  of  zinc  ore  mined  annually  in  Japan  is 

between  35,000  and  40,000  tons;  there  is  in  addition  a 

considerable  quantity  of  low-grade  ore  containing  20  to 
30%  zinc,  which  it  has  not  up  to  the  present  time  been 
considered  possible  to  concentrate  economically,  either 
because  the  quantity  in  any  particular  instance  is  too 

small,  or  because  the  condition  is  unsuitable.  Low-grade 
ores  of  this  kind,  and  more  especially  those  containing 
notable  quantities  of  precious  metals,  may  be  treated 
most  economically  by  a  wet  process  of  extraction. 

One  of  the  principal  factors  regarding  the  usual  zinc- 
smelting  operation  is  the  preparation  of  retorts  suitable 
for  distillation.  To  obtain  these  at  a  reasonable  cost 

compared  with  the  market  value  of  the  metal,  it  would 

seem  necessary  to  have  an  establishment  with  a  pro- 
ductive capacity  of  about  20,000  tons  of  zinc  per  year. 

In  the  case  of  Japan,  where  the  annual  demand  for 
zinc  is  only  10.000  to  15,000  tons,  it  would  thus  seem 
mo.st  desirable  to  concentrate  the  smelting  of  zinc  in  one 

district.  Against  this,  however,  it  must  be  remembered 
that  although  the  total  output  of  zine  ores  in  Japan  is 
sufficient  to  meet  this,  they  are  obtained  from  many 
localities  separated  by  considerable  distances,  and  it 
would  be  costly  to  transport  them  to  one  place.  On  this 
liasis  it  would,  therefore,  seem  that  Japan  is  not  in  a 
favorable  position  for  zinc  smelting  on  a  large  scale. 

With  the  object  of  solving  the  problem  of  extracting 
the  zine  from  the  ores  mined  in  Japan,  an  investigation 

on  the  hydro-metallurgy  of  zinc  was  undertaken  by  me  at 
Sakai,  near  Osaka,  in  1910. 

After  many  trials  of  wet  and  diy  processes,  the  wet 

process  to  be  described  in  the  present  paper  was  finally 
adopted  by  the  Takachiho-Seirensho,  in  Yamaguchiken. 

The  ore  used  in  the  experiments  was  that  from  Wani- 
buchi,  and  had  the  following  composition:  zinc,  32  to 
35%;  copper,  1.5  to  2.5%;  lead,  7%;  sulphur,  22  to 
25%  ;  barium,  3%  ;  silver,  0.0323%. 

The  object  was  to  extract  the  maximum  possible  quan- 
tity of  zine,  and  leave  a  residue  in  a  convenient  form  for 

the  recovery  of  the  copper,  lead,  and  silver. 
The  more  important  preliminary  factors  relating  to 

the  hydro-metallurgy  of  zinc  are:  (1)  A  high  lixiviation 
yield  of  zinc  from  the  ore;  and  (2)  the  almost  complete 
purification  of  the  liquor  thus  obtained  by  the  removal 
of  such  impurities  as  lead,  copper,  iron,  manganese,  or 
silica.  The  success  of  the  former  operation  depends  to  a 
large  extent  upon  the  degree  to  which  the  zine  su]]ihide  is 
converted  into  the  oxide  during  the  roasting  process ;  but 
as  this  is  equally  important  for  the  recovery  of  metal  by 
dry  distillation  methods,  it  calls  for  no  special  comment 

♦Abstracted    from     'Jour.     Soc.    Chem.     Ind.',    Vol.     XL., 
No.  23. 

in  the  present  instance.  It  is.  however,  necessary  to  deal 
in  some  detail  with  the  latter  operation,  because  it  is 

peculiar  to  the  wet-extraction  process,  and  has  a  con- 
siderable influence  upon  its  success. 

HoppNER  Process 

In  the  Ilopfner  process  for  the  wet  extraction  of  zinc 
from  its  ores,  hydrochloric  acid  is  used  as  the  solvent ;  but 
unless  there  are  special  reasons  for  using  this  reagent,  it 

is  generally  considered  that  treatment  with  dilute  sul- 
phuric acid  is  more  economical. 

Purification  op  Mother  Liquor.  The  impurities  con-: 
tained  in  the  crude  liquor  after  treating  the  roasted  ore, 
when  sulphuric  acid  is  used  as  the  solvent,  are  silica  and 
the  metals  of  the  second  and  third  groups.  The  metala 

belonging  to  the  second  group  can  be  removed  readily 
from  solution  by  the  addition  of  zinc  dust.  Cadmium, 

however,  is  so  closely  allied  to  zinc  as  to  render  the  re- 
moval of  the  last  trace  difficult.  Nevertheless,  it  has  been 

found  that  the  small  amount  of  cadmium  that  escapes 

precipitation  by  zinc  dust  does  not  materially  influence 
the  subsequent  treatment  of  the  solution. 

The  usual  method  for  removing  metals  of  the  third 

group  is  by  adding  small  quantities  of  bleaching-powder 
and  milk-of-lime,  or  precipitated  calcium  carbonate.  In 
this  connection,  however,  I  have  observed  that  with  some 
solutions  it  is  not  possible  to  eflfect  a  complete  removal  of 
iron  and  manganese  with  the  above  reagents  without  the 

precipitation  of  a  substantial  quantity  of  zinc.  In  the 

case  of  such  solutions,  it  is  necessary  to  add  a  consider- 
able quantity  of  milk-of-lime  in  excess  of  that  which 

would  normally  be  required  for  the  removal  of  iron  and 
manganese,  and  this,  of  course,  causes  the  precipitation 
of  notable  quantities  of  zinc,  which  cannot  afterward  be 
conveniently  recovered.  There  are,  therefore,  two  kinds 

of  solutions,  namely,  those  from  which  the  iron  and  man- 
ganese can  be  readily  removed  by  the  necessary  amount 

of  bleaching-powder  and  milk-of-lime.  and  those  from 
which  this  separation  is  incomplete  without  loss  of  zinc. 
As  a  result  of  many  experiments,  I  have  found  that  there 

is  a  difi'erence  between  those  solutions  that  can  be  puri- 
fied easily  from  iron  and  manganese  and  those  that  can- 

not. This  difference  is  traceable  to  the  character  of  the- 
zinc  ores  themselves. 

Action  op  Dissolved  Silica.  Broadly  speaking,  zine 

ores  may  be  divided  into  two  groups,  one  of  which  gives 
considerable  quantities  of  (lis,solved  silica  on  being  treated 
with  sulphuric  acid,  and  the  other  giving  only  small 
amounts  of  silica  in  solution.  I  have  found  that  solutions 

containing  much  dissolved  silica  can  be  purified  easily 

from  iron  and  manganese  by  adding  the  necessary  quan- 

tity of  bleaehing-powder  and  milk-of-lime ;  but  with  those 
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coiitaiiiinp  little  silica  the  iron  and  nianganese  can  be  re-  obtained  is  a  mixture  of  zinc  liydroxido  and  calcium  sul- 
moved  only  by  using  considerable  excess  of  alkali.    In  the  phate,  in  wliich  the  maximum  percentage  of  zinc  oxide  is 

acid  solutions  after  treating  the  zinc  ores,  the  iron,  man-  50,  even  when  an  allowance  is  made  for  the  fact  that 
gauesf.  and  silica  exist  in  the  colloidal  state,  and  the  milk-  calcium  sulphate  is  slightly  soluble  in  water;  the  solubil- 
oMitne  or  calcium  carbonate  first  acts  upon  the  colloidal  ity  may  be  taken  as  about  0.2%.    The  following  figures 

sol  of  silica  and  converts  it  into  colloidal  gel,  thus  facili-  are  given  in  Seidell's  table: 
tating  the  separation  of  iron  and  manganese  as  a  colloidal  ^^,^,„„,^.  ̂ ,  ,.,,^,_____  ̂ ^^^^^^^  ̂ _^  ̂̂ .^^^^ 
nrei'ipitate.     This  colloidal  precipitate  can  be  filtered  Percentage                                                           Temperature. 
•            '                                                                                       •         1                   J    1?  '"  solution                                                                                                     °C 
easily ;  after  its  removal  the  solution  is  clear  and  tree  o  itsb           o 

from  iron  and  manganese.     This  solution  can  then  be  0^2016    ............. \.. ['.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.['.'.'..'.'.    is 
used  for  the  production  of  high-grade  zinc-white  by  pre-  o-soso         35 

cipitation  of  zinc  hvdroxide  and  subsequent  conversion  o.3098      '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.[    35 
.                ,               .  ,                  ,.'          , ,                               ^-               J.                       •           1  0.2097              40 into  the  oxide,  or  for  the  preparation  of  pure  zinc  by  0  eooo         55 

electrolytic  deposition.  ^  j^^^  ■.::■.'.:".:::::■.:■.■.■.■.■.'.:::■.;:■.::::::'::::::  ?5'^ 
SODIITM  BISLT.PH..VTE  AS  SOLVENT.      As  SOdium  SulpliatC  0.1619          100 

is  one  of  the  best  catalysts  for  the  coagulation  of  the  col-  xhe  subjoined  table  gives  the  theoretical  percentages 
loidal  solutions  of  iron  and  manganese,  I  prefer  to  use  of  zinc  oxide  present  in  the  mixed  precipitates  of  zine 
sodium  bisulphate  in  place  of  sulphuric  acid  as  the  sol-  hydroxide  and  calcium  sulphate,  prepared  by  precipi- 
vent  for  roasted  zinc  ores.     Sodium  sulphate  not  only  tating  all  the  zine  from  sulphate  solutions  by  adding  the 
assists  in  the  removal  of  iron  and  manganese,  but  it  also  chemically  equivalent  amount  of  milk-of-lime. 
gives  a  more  satisfactory  solution  for  electrolytic  pur- ...  Highest  possible 
poses.    The  details  of  the  operation  are  as  lollows:  Amount  of  zinc                                                     amount  of  zno  in 

The  pulverized  roasted  ore  is  mixed  with  a  20%  solu-  '« -"^ed^;"'"""-^.                                                the  m>xed  precipitate. 

tion  of  sodium  bisulphate,  sufficient  to  dissolve  the  copper  10  »      37.59 8.0          37.68 

and  zinc  compounds,  and  the  mixture  is  heated  to  100°C.  e.o      37.80 
for  about  30  min.,  diluted  with  warm  water,  and  filtered.  o g   '.'.'.'..'.['.'.['.'.'.'.[['.[]'.]'.['.'.'.'.'.'.['.'.'.'.'.'.'.['.'.'.'.  ssItb 

The  solution  containing  metals  such  as  copper  and  zinc  is  Jg   — ; ;   ;   '.'.'.'".'.'.'.".'".'".'.['.  ti'i? 
then   freed  from  the  heavy  metals  by  means  of  zinc  0.7      41.80 

0.6          42.80 

sheets  or  zinc  dust  and  subsequent  filtration.    The  filtrate  0.5       43.90 

is  neutralized  bj'  adding  alkali,  and  a  suitable  oxidizing  0^3    ..................................... ..W.  49!66 
agent  is  introduced ;  nearly  all  the  iron  and  manganese 

is  thus  precipitated.    To  remove  the  remaining  iron  and  Although  calcium  sulphate  is  slig
htly  soluble  in  water 

manganese,   the  solution  is  boiled   with   a  solution   of  ̂ ^^er  it  has  been  precipitated  from  zine  sulphate  solu- 

sodium  silicate  rendered  neutral  to  litmus  by  adding  an  ̂ 'ons  by  means  of  lime,  it  is  impossible  to  separate  it 

acid:  the  strength  of  the  sodium  silicate  solution  and  the  ̂ ^"^  ̂ he  zinc  hydroxide  by  washing  with  water,  as  is 

quantitv  added  are  not  of  vital  importance  provided  proved  by  the  followin
g  experiment : 

there  is  a  distinct  precipitate  of  gelatinous  silica  in  the  ^^  I^"^*'""  °f  *'»^  1^""^*^^^  ̂ "^^  sulphate  solution  was 
boiline  liauid  diluted  with  water  so  as  to  contain  0.7%  of  zinc  and  then 

If  the  solution  is  to  be  used  for  the  electrolytic  deposi-  decomposed  by  milk-of-lime  at  the  
room  temperature 

tion  of  zinc,  traces  of  copper  and  cadmium  that  are  only  (10°C.),  using  phenolphthalcin  a
s  indicator;  separate 

sufficient  to  give  a  slight  vellowish  or  brown  coloration  Portions  of  the  mixed  solutions  were  all
owed  to  stand  for 

with  hydrogen  sulphide  do  not  materiallv  influence  the  ̂ ^  min.,  2  hr.,  and  24  hr.,  and  then  filtered  and  lightly 

compactness  of  the  deposited  zinc.  Iron,  on  the  other  ̂ ^'^'^^'^^  ''''^^  '^'^^•^'■-  '^^''  precipitates  were  found  to  con- 

hand.  ha.s  the  s^-rious  effect  of  giving  a  spongy  deposit  of  ̂^'"^  =  "^'t'^''  ̂ 0  mm.,  74.4%  ZnO ;  2  hr.,  46.6%  ;  24  hr., 
zinc ;  this  is  manifest  even  when  the  solution  shows  onlv  '^''•'*%- 

a  slight  red  tint  on  testing  with  potassium  thioeyanate  '^o  ̂ ''^^  whether  the  calcium  sulphate  could  be
  ex- 

The  effect  of  manganese  on  the  character  of  the  de-  ̂''^''^^^  ̂ ^  washing  with  water,  portions  of  the  precipi- 

posited  zinc  is  not  so  pronounced  as  that  of  iron— in  fact  ̂ ^^^^'  ̂ **^^^  standing  for  2  hr.  and  24  hr.,  were  washed 

it  tends  to  neutralize  the  action  of  iron  in  producing  a  '"'^^'^  distilled  water  until  the  washings  gave  no  turl)idity 

8pong>-  deposit.     The  presence  of  manganese  in  the  ore  ̂ ^  testing  with  barium  chloride.    The  precipitates  were 

during  the  roasting  process  facilitates  the  oxidation  of  '^"""^  to  contain  55.0  and  51.5%,  zinc  o.xide,  respectively. 
ferrous  iron  to  ferric,  and  thus  gives  a  solution  that  is  Although  this  experiment  indicates  that  the  amount  of 

more  easily  purified.  calcium- sulphate  contained  in  the  precipitate  can  lie  re- 
_,                            „        .^  duced.   it   shows  the   impracticability   of  using   such   a 
rRF.P.\K.\TION  OF  ZlXC    WHrTE  ^i     \   £          i-      •       ,-         ±i                 i              ̂ -            r  -j. method  for  eliminating  the  greater  portion  of  it. 

Caustic  soda  would  be  too  costly  for  use  in  precipi-  On  comparing  the  results  obtained  after  allowing  the 
tating  zinc  from  the  purified  solutions.     The  cheapest  precipitate  to  stand  in  the  mother  liquor  for  different 
I)recipitant  for  the  s.-parafion  of  zinc  from  zinc  sulphate  times,  it  is  evident  that  immediately  after  the  decomposi- 
solutions  is  niilk-ff-lim-    tut  in  this  o?i<.>  the  precipitate  tion  of  the  zinc  sulphate  solution  the  calcium  sulphate 
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exists  in  the  mother-liquor  as  a  supersaturated  solution 

and  that  it  gradually  separates  on  standing. 

In  view  of  the  foregoing  considerations  it  was  at  fii-st 

thouglit  impossible  to  develop  a  process  for  the  manu- 

facture of  zinc  oxide  from  purified  zinc  sulphate  solu- 

tions, prepared  from  roasted  zinc  ores,  by  direct  precipi- 
tation with  milk-of-lime.  Further,  all  attempts  to  obtain 

zinc  from  the  mixed  precipitate  consisting  of  zinc  oxide 

and  calcium  sulphate  by  distillation  with  carbon  were 

unsuccessful.  Possibly  this  failure  was  due  (1)  to  the 

relatively  low  zinc  content  of  the  double  precipitate, 

and  (2)  to  the  possible  formation  of  zinc  sulphide  in 

the  presence  of  such  large  quantities  of  calcium  sulphate. 

Taquet  proposes  to  convert  the  greater  part  of  the 

sulphate  into  chloride  by  adding  alkaline-earth  chloride 
and  then  to  precipitate  the  zinc  as  oxide  by  means  of 

lime,  but  in  this  case  also  the  oxide  is  contaminated  with 

much  calcium  sulphate,  although  it  could  be  used  for 

making  lithopone  zinc  sulphide.  After  numerous  experi- 

ments I  found  that  Taquet 's  process  was  impracticable, 
because  the  reaction  between  zinc  sulphate  and  chloride 

is  not  complete,  and  it  is  exceedingly  difficult  to  deter- 
mine when  the  end  point  of  the  reaction  has  been 

reached.  Further,  as  the  precipitate  of  calcium  sulphate 

is  voluminous,  it  is  impossible  to  recover  the  zinc  chlo- 
ride.   This  causes  a  substantial  loss  of  zinc. 

Lance  has  proposed  to  separate  zinc  oxide  from  zinc 

sulphate  solution  by  bringing  calcium  bisulphite,  pro- 
duced separately  or  in  the  solution  itself,  into  reaction 

with  the  zinc  sulphate  in  presence  of  an  excess  of  sul- 
phurous acid.  After  filtering  the  calcium  sulphate,  the 

zinc  sulphite  is  precipitated  by  neutralizing  the  acid 
solution  with  zinc  oxide.  The  zinc  sulphite  thus  obtained 
is  then  converted  into  the  oxide  by  calcination. 

Later  Lance  improved  this  process  by  using  barium 
oxide  of  lime.  The  following  is  a  brief  outline  of  the 
modified  process :  Sulphur  dioxide  is  passed  through  the 
zinc  sulphate  solution  under  pressure,  and,  at  the  same 
time,  barium  oxide  is  added.  The  amount  of  barium 

oxide  used  should  be  less  than  half  that  required  to  com- 
bine with  the  sulphurous  acid  in  the  solution  as  barium 

sulphite.  In  this  way  barium  sulphate  is  precipitated, 

and  an  acid  solution  of  zinc  sulphite  obtained.  On  re- 
moving the  excess  of  sulphurous  acid  in  the  solution,  zinc 

sulphite  is  precipitated,  and  can  be  converted  into  the 
oxide  by  calcination,  with  the  regeneration  of  sulphurous 
acid.  Barium  oxide  is  regenerated  in  the  usual  manner, 

and  thus  a  working  cycle  is  obtained.  Lance's  process  is 
complicated,  and  requires  skillful  devices  and  trained 
labor  to  carry  it  out  on  a  manufacturing  scale. 

However,  as  will  be  seen  later,  it  was  found  possible 
to  prepare  zinc  hydroxide  in  a  comparatively  high  state 
of  purity  by  precipitating  the  zinc  directly  by  lime.  This 
became  possible  by  utilizing  the  marked  tendency  that 

calcium  sulphate  possesses  to  form  relatively  stable  super- 
saturated solutions. 

Before  proceeding  to  describe  by  process,  it  will  be 
useful  at  this  stage  to  refer  to  and  discuss  the  literature 
bearing  on  the  subject  of  supersaturated  solutions  of 
calcium  sulphate. 

As  the  action  between  water  and  calcium  sulphate  is 

extremely  slow,  the  solubility  of  this  salt  has  formed  the 

subject  of  investigation  by  numerous  workers.  Cameron* 
examines  the  results  of  previous  workers  and  suggests 

that  the  discrepancies  were  due  to  the  exceptionally  slow 
rate  at  which  calcium  sulphate  is  dissolved  by  water,  or, 

in  other  words,  the  long  time  it  requires  to  reach  a  nor- 
mal state  of  equilibrium. 

Marignac-  explains  the  discordant  data  on  the  basis 
that  calcium  sulphate  forms  supersaturated  solutions; 

this  has  a  considerable  influence  upon  the  apparent  solu- 
bility of  the  salt.  He  also  points  out  that  much  time  is 

required  before  normal  equilibrium  is  reached,  even 

when  particles  of  the  solid  salt  are  in  contact  with  the 

solution. 
Hulett-'-  noticed  that  the  solubility  of  gj'ps^im  in  ̂^ater 

increased  with  degree  of  fineness.  This  was  attributed  to 

the  increase  of  the  surface  of  contact  between  the  solid 

and  liquid. 

Hulett  and  Allen*  made  a  careful  study  of  the  solu- 

bility of  calcium  sulphate  in  water,  and  as  their  results 

are  considered  to  be  the  most  reliable  they  are  given  in 

Seidell's  solubility  tables. 

Cavazzi^  obtained  a  supersaturated  solution  of  calcium 

sulphate  containing  9.49  gm.  of  calcium  sulphate  per 

litre  by  shaking  gypsum  with  water  for  five  minutes  at 

the  ordinary  temperature.  Cavazzi^  also  proved  the  ex- 

istence of  gelatinous  calcium  sulphate  and  showed  that 

the  formation  of  transparent  particles  when  calcined 

gypsum  and  water  are  brought  into  contact  is  due  to  the 

production  of  a  supei-saturated  solution  of  this  gelatin- 

ous calcium  sulphate,  which  is  converted  into  stable  cal- 

cium sulphate  and  crystallizes  out  after  allowing  to  stand 
for  a  short  time. 

Cavazzi  states  that  he  obtained  gelatinous  calcium  sul- 

phate by  mixing  0.5  gm.  of  plaster  of  paris  with  25  cc. 

of  cold  water,  filtering,  and  adding  to  the  filtrate  an 

equal  volume  of  alcohol.  Gelatinous  calcium  sulphate 

contains  more  water  than  gypsum  and  is  more  soluble 

in  water  than  calcium  sulphate  (CaS04.2H„0\  In  this 

way  he  explained  the  strongly  supersaturated  solutions 

of  calcium  sulphate,  which  had  previously  been  observed 

by  Marignac,  and  in  his  own  previous  investigations. 

In  my  experiment,  the  precipitate  of  calcium  sulphate 

obtained  by  adding  alcohol  to  the  solution  was  no  doubt 

of  the  same  nature  as  Cavazzi 's  gelatinous  calcium  sul- 

phate. In  that  experiment  the  precipitate  formed  after 

either  boiling  the  solution  or  allowing  it  to  stand  was  in 

an  extremely  fine  crystalline  form;  but  that  produced 

when  alcohol  was  used  possessed  a  distinctly  gelatinous 

character,  and  it  is  for  this  reason  that  it  is  described 
as  a  voluminous  precipitate. 

Jones  and  Partington'  have  put  forward  a  theory  of 

I'Jour.  Phys.  Chem.',  1901,  5,  556. 
2'Ann.  Chim.  Phys.',  5e  ser.,  1,  274. 
s'Chem.  Centr.',  1901,  II,  161. 

4'Jour.  Amer.  Chem.  Sec.',  1902,  667. 
s'Chem.  Centr.',  1905,  I,  1693. 

6'Zeit.  Chem.  Ind.  Kolloide',  1913,  12,  196. 
7'Phil.  Mag.',  1915,  29,  35. 
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8ul..Ts«t\ii-ati(.u.  aoi-oidiiip  to  whieb  the  solubility  of  a 

sutetaui.-  ih-peiuls  ou  tbe  radius  of  the  solid  particles  as 

well  as  on  the  temperature  and  pressure.  Tliey  describe 

the  radius  of  a  particle  which  is  in  equilibrium  with  a 

supersaturated  solution  of  a  given  concentration  and  at 

a  pven  temperature  and  pressure,  as  the  equilibrium 

size.  The  introduction  into  the  solution  of  particles 

having  a  gr.atcr  radius  than  the  equilibrium  size  will 

produce  crystallization,  but  if  smaller  particles  are  added 
they  will  dissolve. 

AVh.'u  heat  is  absorbed  on  dissolving  a  solid  in  a  nearly 

saturated  solution,  the  temperature  value  corresponding 

with  the  equilibrium  size  will  decrease  if  the  radius  of 

the  .solid  particles  is  reduced.  On  the  contrary,  if  beat 

is  evolved,  the  corresponding  temperature  increases  when 

the  radius  of  the  particles  is  diminished. 
In  ordinary  supersaturated  .solutions  belonging  to  the 

first  type  spontaneous  crystallization  would  occur  on  in- 
troducing small  particles  when  cooled  below  a  certain 

temperature:  the  size  of  particle  required  to  induce 

cr>-stallization  is  smaller  the  lower  the  temperature. 
With  solutions  of  the  second  class  spontaneous  crystal- 
li7.ation  would  be  brought  about  by  heating  above  a  cer- 

tain temperature.  An  ordinary  saturated  solution  of 
gjTisum  is  an  example  of  the  second  group. 

The  above  theory  is  in  complete  agreement  with  the 

experimental  data  obtained  by  me  in  connection  with  the 

decomposition  of  zinc  sulphate  by  milk-of-lime.  Al- 
though the  mother-liquor  is  highly  supersaturated  with 

calcium  sulpJiate  it  is  relatively  stable  in  the  cold,  but 
spontaBcous  crystallization  occurs  on  boiling. 

Jones  and  Partington'  have  further  proved  the  exist- 
ence of  supersaturated  solutions  of  the  second  type, 

directly  in  the  case  of  calcium  butyrate  and  calcium 
acetate,  and  indirectly  in  the  case  of  calcium  sulphate 

(g\'psiun). 
On  calculating  the  degree  of  siipersaturation  into 

terms  of  percentage  from  JIarignac's  figures  given  above. 
the  following  results  are  obtained:  Marignac:  0.877  im- 

mediately after  decomposition;  0.319  after  standing  24 
hours;  0.320  after  one  month;  0.242  after  two  months; 
(t.224  after  three  months.    Cavazzi,  0.949. 

Although  working  witli  a  different  object  in  view. 

namely,  for  the  recovery  of  zinc  from  zinc-sulphate  solu- 
tions by  means  of  milk-of-lime.  I  have  obtained  results 

similar  to  those  referred  to  above,  and  found  that  the 

supersaturated  solutions  of  calcium  sulphate  are  suffi- 
ciently stable  to  permit  complete  filtration  of  the  precipi- 

tated zinc  hydroxide  without  appreciable  crystallization 
of  calcium  sulphate. 

The  fact  that  these  calcium-sulphate  .solutions  are  com- 
paratively stable,  even  when  they  are  in  contact  with 

solid  particles  of  the  salt,  puts  them  in  a  cla.ss  apart  from 
the  majority  of  supersaturated  .solutions.  Further,  just 

a.s  the  solubilities  of  tiie  so-called  practically  insoluble 
substances  vary  within  considerable  limits,  so  the  ve- 

locities at  wliieh  they  arc  precipitated  also  vary,  although 
in  many  instances  the  actual  rates  r:Min,.t  i„,  measured. 

•'Jour.  Chem.  Soc.'.  1915.  in 7    inm 

With  the  solutious  under  consideration  the  calcium 

sulphate  present  in  excess  of  the  normal  saturation  pos- 
sibly exists  as  a  suspensoid,  and  tlie  influence  of  the  col- 
loidal precipitate  in  tlic  direction  of  destroying  the  super- 

saturated condition  is  feeble,  even  though  it  may  slowly 

act  as  a  nucleus  of  ci-ystallization. 
Influence  of  Other  S.\lts.  The  solubility  of  cal- 

cium sulphate  in  water  is  affected  by  the  presence  of 
other  salts.  The  salts  usually  found  in  industrial  water 
are  the  chlorides  and  sul])hates  of  sodium,  calcium,  and 

magnesium. 

Prom  the  present  point  of  view  the  chief  conclusions 
to  be  drawn  from  the  results  of  investigations  are  that 

the  solubility  of  calcium  sulphate  is  increased  by  the 

presence  of  sodium  chloride  and  sulphate,  and  decreased 
by  the  chlorides  of  calcium  and  magnesium. 

I  found  that  the  mother-liquor  obtained  on  filtering 

the  zinc  hydroxide  precipitated  by  means  of  lime  from 

purified  solutions  of  zinc  sulphate,  prepared  by  lixiviat- 
ing roa.sted  zinc  ore  with  aqueous  solutions  of  sodium 

bisulphate  (nitre  cake),  contained  higher  percentages  of 
calcium  sulphate  than  could  be  accounted  for  by  the 
normal  increase  in  the  solubility  due  to  the  presence  of 

sodium  sulphate.  From  this  it  must  be  concluded  that 

sodium  sulphate  not  only  increases  the  normal  solu))ility 

of  calcium  sulphate  in  water,  but  also  increases  the  de- 

gree of  supei-saturation  of  solutions  prepared  in  the 
above  manner. 

My  French  patent  (No.  479.614~)  for  the  manufacture 
of  zinc-white  relates  to  a  process  for  the  preparation  of 

zinc  oxide  by  utilizing  the  supersaturation  of  calcium 

sulphate  in  the  presence  of  sodium  chloride  and  sodium 

sulphate. 
Experimental 

Many  experiments  were  conducted  with  a  view  to  de- 
termining differences  in  the  physical  behavior  of  zinc 

hydroxide  and  calcium  sulphate  during  or  after  their 

precipitation,  which  might  render  it  possible  to  effect  a 
satisfactory  separation  of  the  two. 

Perhaps  the  more  important  features  in  this  connection 

are  that  the  precipitate  of  zinc  hydroxide  from  cold 

dilute  solutions  is  light,  voluminous,  and  flocculent, 

whereas  that  of  calcium  sulphate  when  precipitated  un- 

der similar  conditions  is  decidedly  heavier,  it  being  com- 

pact and  cr\'stalline.  Hence  it  would  seem  that  the 

former  should  settle  out  much  more  slowly  than  the  lat- 

ter when  formed  in  the  same  mother-liquor.  To  test  this 

I  endeavored  to  separate  the  two  compounds  by  utilizing 

the  differences  in  the  rates  at  which  they  settle  in  the 

liquid.  The  solution  used  was  dilute,  and  it  was  observed 

that  the  upper  portion  of  the  mixed  precipitate  contained 

a  considerably  higher  percentage  of  zinc  than  did  the 

lower.  Another  significant  fact  noticed  wa.s  that,  when 

the  mother-liquor  was  filtered,  immediately  after  the 

addition  of  the  iiiilk-of-lime.  a  considerable  amount  of 

crystalline  calcium  sulphate  separated  from  what  was  at 

first  a  clear  filtrate;  this  must  have  been  held  in  solution, 

in  a  supersaturated  form,  owing  to  the  extremely  slow 
rate  at  which  it  crystallizes  from  the  mother-liquor.     To 
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obtain  additional  confirmation  that  calcium  sulphate  can 

exist  in  this  form  after  the  precipitation  of  zinc  hydrox- 

ide from  the  sulphate  solution  by  means  of  lime,  the 

amount  of  sulphur  trioxide  was  determined  in  the 

mother  solution  after  immediate  filtration  following  the 

decomposition  of  zinc  sulphate  by  milk-of-lime  both  in 

cold  and  in  boiling  solutions.  The  original  mixed  solu- 

tions for  this  purpose  contained  1.0,  0.8,  0.6,  0.4,  and 

0.2%  zinc.  Solutions  containing  more  than  1.0%  zinc 

proved  unsatisfactory,  owing  to  the  extremely  volumin- 

ous precipitate  of  zinc  hydroxide  preventing  its  ready 

settlement.  The  results  obtained  are  given  in  terms  of 

sulphur  trioxide  and  calcium  sulphate  in  the  following 
table : 

Zinc  in A t i 

the  mixed .   Cold  solutions   . ,-Boiling:  solutions— 
solutions 

so. 
CaSO. 

SO, CaSO, 

% 

(Vp 

c^ 

% 

^'r 

1.0 0.47.5 0,808 0.109 
0.186 

OS 0  491 

0,83.-j 

0.111 0.189 
t1.6 0,518 0.881 0.107 01S4 
0,4 0.309 0.526 

0.107 
0,181 

0.2 0.229 0.389 0.116 0.197 

It  appeared  desirable  to  determine  whether  the  whole 
of  the  zinc  contained  in  dilute  solutions  could  be  com- 

pletely precipitated  by  lime,  and  none  escape  in  the  fil- 
trate in  the  same  way  as  did  calcium  sulphate.  The  zinc 

solution  used  for  this  purpose  was  the  ordinary  sulphate 
purified  in  the  manner  already  described.  This  solution 
contained  5.8%  zinc,  but  to  make  the  conditions  drastic, 
81.9  cc.  was  diluted  with  water  to  1900  cc,  thus  making 

a  solution  containing  0.25%  zinc.  The  whole  of  this  di- 
lute solution  was  treated  in  the  cold,  with  freshly  pre- 

pared milk-of-lime.  using  pheuolphthalein  as  indicator. 
The  solution  was  filtered  through  filter-paper,  and  the 
precipitate  washed  five  times  with  water  by  decantation. 

The  precipitated  zinc  hydroxide  was  re-dissolved  in 
dilute  hydrochloric  acid  and  the  zinc  determined  with  the 
following  result :  zinc  in  original  solution,  4.750  gm. ; 
zinc  in  precipitate,  4.756  gm.  The  0.006  gm.  in  excess 
of  that  known  to  be  present  is  well  within  the  range  of 

experimental  error.  The  result  is  sufficient  to  demon- 

strate that  the  zinc  is,  for  all  practical  purposes,  com- 
pletely precipitated  even  when  present  in  such  extremely 

dilute  solutions. 

By  means  of  the  electrical  conductivity  method.  Dupre 

and  Bialas^  have  shown  that  one  litre  of  water  dis.solves 

0.0042  gm.  of  zinc  oxide  at  18°C. 
From  the  figures  given  in  the  above  table,  it  will  be 

seen  that  the  percentage  of  calcium  sulphate  iu  the 

mother-liquor  after  boiling  is  almost  constant,  as  would 
be  expected,  and  corresponds  to  the  figure  for  the  maxi- 

mum solubility  of  the  salt  in  water. 
On  comparing  the  results  tabulated  in  Column  A  witli 

those  in  Column  B,  it  will  be  noted  that  after  cold  pre- 
cipitation and  filtration,  the  filtrate  contains  consider- 

ably greater  quantities  of  calcium  sulphate.  The  extra 
calcium  sulphate  retained  in  the  filtrate  under  these  con- 

ditions can  only  be  present  because  the  solution  is  super- 
saturated, or  because  the  salt  is  in  such  an  exceedingly 

fine  state  of  dispersion  as  to  correspond  with  a  suspen- 

»'Zeit.  anorg,  Chem.',  1903,  55. 

sion  colloid,  which  enables  it  to  pa.ss  through  the  filter 
in  the  same  manner  as  if  it  were  truly  in  solution.  It 

is,  however,  a  matter  of  no  gi-eat  importance  which  of 
these  views  is  correct,  the  essential  feature  being  that  the 

sulphate  is  carried  through  with  the  filtrate. 
On  allowing  these  filtered  supersaturated  solutions  to 

stand  for  a  few  hours,  the  excess  of  calcium  sulphate 

gradually  separates  in  the  form  of  minute  crystals;  or 
by  adding  a  little  ethyl  alcohol,  a  voluminous  precipitate 
of  calcium  sulphate  separates  instantly  from  the  solution. 

As  is  well  known,  the  separation  of  a  crystalline  precipi- 
tate of  this  kind  from  its  solution  is  accelerated  by  the 

addition  of  solid  particles,  which  act  as  nuclei  upon 

which  crystallization  can  occur  more  readily,  or  by  con- 
tinuously agitating  the  solution.  In  the  present  instance 

it  was  found  that  the  separation  of  calcium  sulphate 

occurred  more  slowly  when  large  decomposing-vats  were 
used  than  in  smaller  vats.  In  consequence  the  percent- 

age of  zinc  oxide  in  the  precipitate  was  much  higher 
from  the  former  than  from  the  latter.  In  the  small-scale 

commercial  plant  the  decomposing-vats  were  elliptical  in 
shape,  8  ft.  wide,  17  ft.  long,  and  7  ft.  deep ;  they  were 

made  of  reinforced  concrete  and  had  two  agitatoi-s.  The 
amount  of  zinc  oxide  in  the  dried  precipitate  was  never 

below  85%  and  was  almost  invariably  above  90%  ;  the 
amount  of  calcium  sulphate  present  was  10  to  15%. 

Separation  of  Water  from  Zinc  Hydroxide 

The  freshly  precipitated  zinc  hydroxide  produced  in 

the  above  manner  being  of  a  colloidal  character  and  ex- 

tremely voluminous,  it  is  difficult  to  get  a  filter-cake  con- 

taining less  than  about  90  7o  water  by  means  of  the  or- 
dinary filter-press.  In  order  to  eliminate  the  greater  part 

of  this  water,  the  cake  from  the  filter-press  was  heated 

by  means  of  steam.  At  temperatures  above  80° C.  zinc 
hydroxide  decomposes  into  zinc  oxide  and  water,  and 

therefore  by  once  more  filtering  the  steam-heated  filter- 
cake  the  water-content  was  reduced  to  20%.  This  last 

portion  of  water  was  removed  at  a  comparatively  low 

temperature  by  heating  in  a  direct  gas-fired  drying-fur- nace. 

The  zinc  oxide  produced  iu  this  way  may  be  used  as  a 

white  pigment  in  the  same  way  as  the  zinc-white  made 
by  the  usual  process  of  burning  metallic  zinc.  In  some 
cases,  however,  it  may  be  more  profitable  to  use  this 

oxide  for  making  pure  zinc  by  distillation  with  carbon, 
or  it  may  be  used  for  making  exceptionally  pure  zinc 
oxide  or  zinc  dust  free  from  heavy  metals.  Pure  zinc  of 
this  kind  is  difficult  to  make  by  the  direct  distillation  of 
ordinary  ores. 

Zinc  oxide  for  good-quality  rubber  and  zinc  dust  for 
the  dyeing  industry  should  be  free  from  heavy  metals. 
The  composition  of  the  distilled  zinc  oxide  produced  in 
the  present  work  was:  ZnO,  99.0  to  99.5%:  impurities. 
0.5  to  0.7%. ;  moisture.  0.15  to  0.3%^ ;  and  the  composition 
of  the  zinc  dust,  Zn  90%,  ZnO  10%,. 

AVhcn  pure  metallic  zinc  is  required  the  author  prefers 

to  use  the  purified  zinc  sulphate  solution  already  I'c- 
ferred  to,  for  the  direct  electrol.ytic  deposition  of  the 
metal.     The  most  ob.iectionable  impurity  is  iron,  and  in 
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oniiT  to  obtain  satisfactory  results  it  must  be  removed 

compK'tfly.  As  previously  indieateil.  this  can  be  accoiii- 

plisheil  if  the  mother-liquor  contains  sufficient  colloidal 
silicic  aiid,  which  may  come  from  the  original  roasted  ore. 

or  may  be  added  later.  It  was  stated  that  it  is  difificult 
to  remove  the  last  traces  of  copper  and  cadmium  from 

tlie  sulphate  solution  by  means  of  zinc  sheets  or  dust. 

Althou^'h  tliey  do  not  prevent  the  formation  of  a  com- 

pact deposit  of  cathode  zinc,  it  has  been  found  that  al- 
most the  whole  of  these  impurities  are  deposited  witli 

the  cathode-zinc  fonned  in  the  fir.st  vats  that  the  fresh 

electrolyte  enters.  The  difference  between  the  copper 

and  cadmium  contents  of  the  cathodes  from  the  fii-st  and 
last  vats  will  be  seen  from  the  following  figures: 

Pb  Cu  Cd  Zn  by  diff . 
r»  %  f'!  % 

Cathodoa    from    first    v.-it8...    0.022  0  04  0  024  09.914 
CathodM    from    ImI    vats...   0.035  0.01  0  000  !)9.9.55 

The  electrolytic  baths,  which  were  2.5  ft.  wide,  6  ft. 
long,  and  2.5  ft.  deep,  were  wooden  vats  1  in.  thick,  lined 

with  best-quality  asphalt;  32  of  these  were  arranged  in 
four  rows,  with  eight  in  each  row.  and  all  the  baths  were 
connected  in  series.  Fresh  electrolyte  was  run  into  each 
of  the  first  four  baths  of  each  series,  and  then  from  these 
to  the  next  in  the  respective  series,  and  so  on.  flowing  out 
tt  the  eighth.  Seven  cathodes  and  eight  anodes  were  used 
in  each  bath.  The  number  of  electrodes  varied  with  the 

current  u.sed,  but  the  current-density  was  always  between 
10  and  11  amperes.  The  cathodes  were  double  sheets 
of  electrolytic  zinc,  8  in.  by  12  ft.  The  cathodes  from 

the  eight  baths  in  each  row  were  taken  out  when  they  be- 
came sufficiently  heavy,  every  four  days,  and  replaced  by 

new  ones.  The  new  cathodes  were  prepared  by  deposit- 
ing thin  layers  of  zinc  on  the  surface  of  rolled  zinc  or 

aluminum  and  then  stripping  the  deposit  from  the  or- 
iginal sheet. 

The  electrolyte  flowing  from  the  last  baths  in  each 
series  contains  about  one-tliird  of  the  zinc  content  of  the 
original  electrolyte,  and  a  corresponding  increase  in  the 
sulphuric  acid  acidity  occurs.  This  solution  is  used  over 

and  over  again  as  a  solvent  for  roasted  zinc  ores,  either 
as  it  is,  or  with  the  addition  of  a  little  fresh  acid. 

l9t  d.iy  2nd  day  3rd  d.ly  4th  day 
Awrairo    cnmnt    density    for    each    row, 

ampcr»ii    rwr   oquare    foot    10.80  10.70  10  B7  10.66 
TertnlnM  voUatro.   avcrajro  per  bath    .3  41  3.34  3.38  3.38 
Total  currrnt.  nmprrcK.  aver.ieo  for  24  hr,  4,50  448  447  450 
Averarx  r,  Zn  flnwin;  into  first  hath....  5.7  6.0  6.2  6.2 
Arcrnre  rv   Zn  flowint  into  la»t  bath .  .  .  .  2.5  2.45  2.6  2.5 

Avpraie  temperature  of  electrolyte.  C. . .  36*  35°  35°  as" 
Total  IncreaM-  In  welirbt  of  cathodes  from 

each    row.    pounds       177,3  172.7  182.0  17,3. ,3 
Areraire    -nirrent    efficiency    76.6  74.7  78.6  74.6 
Kllowatt-faours  required  per  ton  of  line.  3550  3720  3550  3830 

The  alKivc  is  a  general  description  of  my  process,  which 
may  \k.  subdivided  under  three  heads  according  to  the 
pro<luct  desired :  (1)  electrolytic  process ;  (2)  production 
of  zinc  oxide  suitable  for  white  pigments;  (3)  production 
of  specially  pure  zinc  oxide  by  re-distillation. 

With  regard  to  No.  1,  which  is  the  customary  method 
of  extracting  metallic  zinc  by  the  wet  process,  the  solu- 

tion for  electrolysis  should  contain  between  7  and  10% 
zinc  if  economical  results  are  to  .be  obtained.  With  No. 
2  and  .1  there  is  no  restriction  on  the  concentration  of 
tlie  solution.     With  proccs.-  Xn,  2,  however,  pure  lime  is 

required,  because  any  impurity  reduces  the  quality  of 
the  zinc  oxide  produced;  this  does  not  apply  to  the  third 

process. Other  things  being  equal,  the  higher  the  lixiviation 
yield  of  zinc  the  greater  is  the  volume  of  the  liquor. 
Hence,  as  the  value  of  the  zinc  in  solution  decreases,  for 
electrolytic  extraction,  with  an  increa.se  in  the  degree  of 
dilution,  there  must  be  a  certain  economic  limit  in  this 

respect;  as,  however,  there  are  virtually  no  limits  of 
dilution  for  the  successful  working  of  processes  No.  2 
and  3,  I  am  of  the  opinion  that  it  is  most  economical  to 
u.se  these  processes  in  combination  with  each  other  when 
dealing  with  low-grade  zinc  ores  or  zinc  ashes. 
From  data  of  materials  used  and  produced  monthly 

the  following  ratios  have  been  calculated;  they  may  be 
regarded  as  a  summary  of  the  results  obtained : 

n IV 

III 
Sulphuric 

Ore  lixivi-  acid  :  Lime  :  Kw-hr. 
ated  :  ore  Coal  :  ore  ZnO  in  ZnO  in     required  per 

Date                       roasted  roasted  products  products  ton  of  zinc 
September    1914  ....    0.73  2.87  2.40  0.88    

October             "      ....    1  03  3.26  2.90  0.81    
November        "      ....    0  82  2.35  1.92  0.54  ,  ,  .  . 
December          "      ....    0.87  2.85  1.88  0.67  .... 
January        1915  ....    0.94  2.55  2.30  0.75  .... 

February          "      ....    0.82  2.41  2.80  0.91  .... 
March                "      ....    0.81  2.83  1.68  0.74  .  ,  ,  . 

April                   "       ....    0  79  2.65  2.10  0.88  4467 
May                     "       ....    1.08  2.90  3.15  1.10  4833 
June                   "      ....    1.24  3.30  2.80  0.78  4323 

July                    '•           0.88  2,43  2.48  0.80  5145 
August                "            0.85  2.30  2.30  0.76  4226 
September        "      ....    0.77  2.45  2.20  0.85  441S 
October             "           0.76  3.47  1.38  0.47  4138 
November         "      ....    0.87  2.82  2.55  0.82  3683 
December         "           0  85  2.55  2.40  1.20  4109 
January         1916....    1.00  2.50  2.50  1.00  4060 

February          "           0.97  2.25  3.10  1.15  4412 
March                "      .  .  ,  ,    0.95  2.30  2.49  1.00  4524 

Averag-e  mean         0.90  2.70  2.38  0.85  4361 

Ratio  I  expresises  the  loss  in  w'eight  of  ore  during 
roasting,  which,  on  the  average,  was  10%  of  the  raw  ore. 

Ratio  II  gives  the  coal  consumption  for  roasting,  dis- 
tilling, drying,  steam-raising,  etc. ;  the  average  is  2.7 

times  the  raw  ore. 

Ratio  III.  Theoretically  81  parts  of  zinc  oxide  corre- 
sponds to  98  parts  of  pure  acid;  taking  the  composition 

of  50°B.  sulphuric  acid  as  62%  H.SO^,  98  parts  of 

TL-SO^  is  equal  to  158  parts  of  50°B.  sulphuric  acid. 
Therefore,  the  theoretical  ratio  of  50°B.  sulphuric  acid 
and  zinc  oxide  is  approximately  2.0.  In  my  work  the 

average  ratio  was  2.38,  and  the  difference  of  19%  is  due 
to  the  fact  that  iron,  manganese,  copper,  and  cadmium 
were  dissolved  and  also  because  the  final  liquor  contained 
free  acid. 

Ratio  IV.  Theoretically  the  ratio  of  zinc  oxide  to  lime 
is  81  to  56,  or  1 : 0.7.  The  difference  between  0.85  and 

0.7  (0.15,  or  21%  of  lime  in  excess)  may  be  regarded  as 
due  partly  to  the  lime  necessary  to  neutralize  the  excess 
of  acid  contained  in  the  sulphate  solution,  and  partly  to 

the  presence  of  unburnt  lime  in  the  quicklime. 
Ratio  V.  The  average  current  required  to  deposit  one 

ton  of  zinc  was  4:i61  kw-hr.,  which  is  higher  than  the 

figure  given  in  the  previous  talile.  In  the  monthly  ac- 
counts, however,  the  current  used  was  recorded  before 

passing  to  the  transformers,  and  if  the  efficiency  of  the 
transformer  and  motor-generators  be  taken  at  80%.  the 
results  are  in  good  agreement. 
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Book   Reviews 
Julian  &  Smart's  Cyanlding  Gold  and  Silver  Ores.  Third 

edition,  revised  and  re-written  by  A.  W.  Allen.  Chas.  Griffin 
&  Co.,  London,     xxiv  +  417  pp.,  ill.     Price,  36s.,  net. 

This  treatise,  which  has  been  accepted  as  the  standard 
text-book  on  cyanidation,  was  written  in  the  first  place 

largely  from  the  South  African  viewpoint.  The  new  edition 

shows  that  much  of  the  matter  has  been  rearranged  in  con- 
formity with  current  practice,  but  no  attempt  has  been  made 

to  minimize  the  primary  importance  of  leaching  in  the  bene- 
ficiation  of  gold  ores,  as  exemplified  by  the  preponderating 
amount  of  the  precious  metal  that  is  obtained  by  this  appli- 

cation of  the  cyanide  process,  and  by  the  maintenance  of 
output  and  the  attainment  of  a  high  standard  of  technical 
result  under  adverse  economic  conditions  on  the  Rand,  at 
the  Homestake,  and  elsewhere.  In  the  preface  the  reviser 

pays  a  well-merited  tribute  to  both  Julian  and  Smart,  draw- 
ing attention  to  the  fact  that  the  original  treatise  is  a  monu- 

ment to  successful  scientific  endeavor.  Both  authors  made 

it  their  duty  to  present  facts,  without  bias  or  prejudice,  dis- 
regarding popular  theories  that  were  advanced  without  log- 

ical foundation,  and  taking  infinite  pains  to  reach  a  sound 

conclusion,  even  to  the  extent  of  carrying  out  extensive  ex- 

perimental work.  The  frequent  reference  to  "Julian  & 
Smart"  as  authorities,  both  in  periodic  technical  literature 
and  in  text-books  on  the  subject,  offers  sufficient  evidence  as 
to  the  worth  of  the  original  treatise.  It  is  a  matter  for  re- 

gret that  Julian  and  Smart  were  not  spared  to  carry  out 

the  revision,  but  Julian  went  down  on  the  Ill-fated  'Titanic' 
in  1912,  and  Smart  was  murdered  by  natives  in  South  Africa 
in  1916. 

The  third  edition  will  be  found  to  contain  much  new  ma- 
terial dealing  with  recent  modifications  in  the  theory  and 

operation  of  the  process.  As  previously  mentioned,  it  was 
found  advisable  to  rearrange  the  chapters;  and  the  matter, 

as  now  presented,  is  classified  roughly  into  (1)  History,  Pre- 
liminary Investigations  and  Theory — Chap.  I  to  XX;  (2) 

Practice — Chap.  XX  to  XXXIII;  (3)  Equipment — Chap. 
XXXIV  to  XLIV.  A  large  amount  of  material  had  been  col- 

lected dealing  with  costs  of  equipment  and  operation,  but 
this  was  discarded  because  of  the  wide  fluctuation  of  values 
since  the  War  and  the  variation  in  exchange.  The  data  were 
found  to  be  useless  for  present-day  reference.  The  principal 
additions  to  the  book  are  in  connection  with  colloidity  and 

adsorption;  the  theory  of  the  precipitation  of  gold  by  char- 
coal; milling  in  cyanide  solution;  flotation  and  cyanidation; 

zinc-box  practice;  the  deoxidizing  of  solutions;  counter-cur- 
rent decantation;  aluminum,  sodium  sulphide,  and  char- 
coal precipitation;  agitation  and  slime-settling  equipment; 

and  a  large  number  of  minor  references  to  almost  every 
phase  of  practice.  Additional  illustrations  and  tables  have 
been  included,  and  the  appendix  contains  a  brief  account  of 

the  use  of  Martin's  antidote  for  cyanide  poisoning. 

Petrographic  Methods  and  Calculations.  By  Arthur 

Holmes.  Thomas  Murby  &  Co.,  London.  515  pp.,  ill.  For 

sale  by  'Mining  and  Scientific  Press'.     Price,  $6. 
Most  of  the  volumes  dealing  with  petrographic  methods 

are  almost  wholly  devoted  to  the  optical  properties  of 

crystals  and  their  application  to  the  determination  of  min- 
erals; the  investigation  of  rocks  by  other  methods  does  not 

appear  to  have  received  the  same  degree  of  attention,  and  in 
preparing  this  treatise  the  author  has  tried  to  produce  a 
more  evenly-balanced  textbook,  which  should  penetrate  the 
petrological  domain,  and  not  merely  skirt  its  borderland. 
As  stated  in  the  preface,  an  adequate  treatment  of  all  the 
subjects  involved  would  far  exceed  the  limits  of  a  book  of 
reasonable  size;  consequently,  field  work,  on  the  geological 

side,  and  geo-physical  research,  on  the  experimental,  have 
been  discussed  but  lightly.  By  giving  examples  of  results 
already  achieved,  and  by  directing  attention  to  the  problems 

and  objects  of  petrology,  an  attempt  has  been  made  to  ani- 
mate the  dry  bones  of  practical  methods  with  the  stimulat- 

ing spirit  of  research.  The  value  and  importance  of  petro- 
graphic methods  in  relation  to  industries  have  not  been  for- 
gotten; and  although  the  exigencies  of  space  have  prevented 

more  than  passing  mention  of  economic  application,  it  is 
hoped  that  this  may  prove  sufficient  to  indicate  to  chemists, 
architects,  engineers,  and  others  that  the  methods  of  work 
devised  by  the  petrologist  are  sufficient  to  attack  many  of 
the  problems  with  which  they  are  faced,  and  are  worthy  of 
greater  recognition  than  they  have  received  in  the  past.  The 
contents  of  the  book  are  as  follows:  I.  Petrology;  its  scope, 

aims,  and  application.  II.  Specific  gravity  of  minerals  and 

rocks.  III.  Separation  of  minerals.  IV.  Optical  examina- 
tion of  crushed  and  detrital  minerals.  V.  Examination  of 

detrital  sediments.  VI.  Preparation  of  thin  sections.  VIT. 
Micro-chemical  and  staining  methods.  VIII.  Examination 
of  thin  sections.  IX.  Textures  and  structures  of  igneous 
and  metamorphic  rocks.  X.  Chemical  analyses  and  their 
interpretation.  XI.  Graphic  representation  of  chemical 

analyses.     Appendix,  with  photo-micrographs. 

Manual  of  Flotation  Processes.  By  A.  F.  Taggart.  Mc- 
Graw-Hill Book  Co.,  New  York.  181  pp.,  ill.  For  sale  by 

'Mining  and  Scientific  Press'.     Price,  $3. 
According  to  the  author  of  this  treatise,  who  is  professor 

of  ore-dressing  at  the  school  of  mines  at  Columbia  Uni- 
versity, its  preparation  and  publication  was  prompted  by  a 

desire  to  counteract  the  spread  of  false  conceptions  concern- 
ing flotation  concentration,  to  describe  apparatus  and  meth- 
ods of  testing,  and  to  give  some  generalizations  from  mill 

practice,  by  means  of  which  the  laboratory  experimenter  may 
be  able  to  translate  his  results  into  practical  operations  on  a 
commercial  scale.  A  better  understanding  of  the  physical 

principles  underlying  flotation  phenomena  and  of  the  di- 
versity of  flotation  processes  has  been  delayed  for  several 

r  asons.  The  apparent  complexity  of  the  subject  and  the 
difficulties  of  investigation  are  sufficient  to  explain  this  to 
some  extent;  but  much  of  it  is  chargeable  to  the  stand  taken 
by  patent-owning  corporations  in  their  attempt  to  establish 
a  monopoly  on  flotation  processes.  These  companies  have 
opposed  steadfastly  the  dissemination  of  knowledge  of  the 
art  on  the  part  of  employees  and  licensees,  notwithstanding 
the  moral  and  legal  duty  of  a  patentee  to  make  full  and 
truthful  disclosure  of  all  he  knows  concerning  the  subject- 
matter  of  his  patent.  By  threats  of  litigation  sown  broad- 

cast they  have  succeeded  in  causing  a  veil  of  secrecy  to  sur- 
round the  operations  of  non-licensees;  and  by  the  mainte- 
nance of  unreasonable  claims  that  all  flotation  processes 

prior  to  that  described  in  U.  S.  patent  No.  835,120  were 
laboratory  curiosities  or  commercial  failures,  and  that  those 
subsequently  discovered  were  merely  improvements  of  that 
process,  they  have  caused  the  spread  of  wrong  ideas. 

It  is  explained  that  the  experimental  data  upon  which  the 
distinction  between  pulp-body  and  bubble-column  processes, 
maintained  throughout  the  book,  were  collected  under  the 

author's  direction  early  in  1919;  and  those  upon  which  the 
essential  condition  of  supersaturation  of  the  liquid  of  the 

pulp  with  gas  in  pulp-body  flotation  concentration  is  predi- 
cated were  obtained  during  the  latter  part  of  1919  and  early 

in  1920.  Subsequent  to  the  latter  discovery  the  author  ex- 

plains that  he  came  into  possession  of  a  copy  of  'The  Theory 
of  Concentration  Processes  Involving  Surface-Tension",  by 
H.  L.  Sulman  and  H.  K.  Picard.  These  gentlemen  are  two 
of  the  patentees  of  U.  S.  patent  No.  835,120.  Their  paper 
shows  that  they  recognized,  as  early  as  1907,  not  only  the 

essential  similarity  between  their  own  and  the  prior  pulp- 
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body  processea.  but  also  the  importance,  in  these  processes

. 

of  Ihe  condition  of  superaaturation  with  gas  of  the  liquid  in 

the  pulp  This  monograph  has  never  been  published:  a
 

paper  on  flotation  was  Issued  by  Sulman  in  1919.  in  which 

no  mention  of  the  similiarity  is  made,  and  in  which  the 

question  of  supersaturation  is  not  discussed.  In  the  first 

chapter  the  author  dellnes  flotation,  discusses  the  properties 

of  minerals  that  float,  and  the  types  of  ores  that  are  amen- 

able to  the  procfss.  Methods  arc  described  in  orderly  se- 

quence. Including  skin-flotation,  oil-flotation,  and  froth-flo- 

Utlon.  The  various  classes  of  pulp-body-concentration  proc- 

esses are  dealt  with  In  detail;  these  involve  chemical-gener- 

ation, pressure-reduction,  boiling,  and  agitation.  Other 

subjects  in  the  first  chapter  include  differential  flotation,  the 

flotation  of  oxidized  ores,  flotation  agents,  conditions  of  oper- 

ation, typical  flow-sheets,  step  treatment,  and  variables  of 

operation.  The  second  chapter  is  concerned  with  the  testing 

of  ores,  and  this  section  is  exceptionally  complete.  The 

Ihird  chapter  deals  with  mill  data,  with  condensed  though 

adequate  descriptions  of  the  various  types  of  flotation  ma- 
chines and  accessory  apparatus  in  use.  A  valuable  feature 

of  the  book  is  the  collection  of  flow-sheets  of  important  flo- 

tation plants  in  the  United  States,  arranged  in  uniform  style 

and  prepared  with  evident  care.  A  number  of  illustrations 
are  to  be  found  throughout  the  treatise.  The  authors 
tables  for  recording  the  results  of  experimental  flotation 

tests,  which  originally  appeared  in  the  'Engineering  and 
Mining  Journal'  of  October  26,  1918.  have  been  amplified, 
and  notes  have  been  added  on  the  descriptive  terms  used. 

The  book  will  undoubtedly  take  its  place  among  the  stand- 
ard works  of  reference  on  the  flotation  process,  or  rather  on 

the  flotation  processes,  as  Mr.  Taggart  prefers  to  describe 
the  application  of  the  various  phenomena  involved. 

ilun<llii>ok  of  Con.struction  Equipment.  By  R.  T.  Dana. 

McGraw-Hill  Book  Co..  New  York.  850  pp.,  ill.  For  sale 

by  'Mining  and  Scientific  Press".     Price,  $6. 

This  volume  takes  the  place  of  a  new  edition  of  the  "Hand- 
book of  Construction  Plant",  which  was  first  published  in 

1914.  and  which  was  designed  to  help  the  man  who  has  to 

buy,  sell,  or  use  construction  plants.  The  trend  of  evolu- 
tion in  construction  equipment  is  toward  simplification  in 

the  design  of  each  individual  machine,  and  a  more  specific 
adaptation  of  such  design  to  special  uses.  Consequently,  the 
number  of  types  of  equipment  is  growing  year  by  year,  and 
each  type,  for  Its  particular  use.  is  more  etficient  than  was 

its  predecessor.  It  Is  necessary,  therefore,  that  anyone  hav- 
ing to  do  with  construction  equipment  should  be  up  to  date 

in  knowledge  of  what  is  available,  what  the  equipment  costs, 
and  how  It  may  be  used.  The  following  subjects  are  dealt 

with:  General  principles  applying  to  equipment.  Air-com- 
pressors. Asbestos.  Asphalt  plants.  Automobiles.  Back- 

filling machines.  Bar-cutters.  Barges  and  scow's.  Bars. 
Belting  for  power  purposes.  Bending-machines.  Bins. 
Blacksmith-shop  outfit.  Blasting-machines  and  supplies. 
Blocks.  Blueprint  machines.  Boilers.  Buckets.  Buildings. 

Cableways.  Cars.  Carts.  Cement-gun.  Cement-testing  appa- 
ratus. Chains.  Chain-blocks.  Chutes.  Concrete-placing 

equipment.  Concrete-sidewalk  and  curb  forms.  Conveyors. 
Crushers.  Derricks.  Diving  outfits.  Drag-scraper  exca- 

vators Drawing-boards.  Dredges.  Drills.  Bllectric  motors. 
Elevaiing  graders.  Engines.  Explosives.  Fire  equipment. 

Forgf's.  Forks.  Forms.  Furnaces  and  kettles.  Grinding- 
machines.  Healers.  Hoisting-engines.  Hoists.  Horses 
and  mules.  Hose.  Hydraulic-mining  giants.  Jacks.  Lead. 
I/eveis.  Lights.  Locomotive  cranes.  Locomotives.  Ma- 

chine-shop outfit.  Mixers.  Motor-trucks.  Paint-spraying 
apparatus.  Paullns.  Photography.  Picks  and  mattocks. 
Pier  and  founilalion  equipment.  Pile  drivers.  Piling.  Pipe. 
J»ine-line   tools.      Plant-rental    charges.      Plows.      Post-hole 

diggers.  Power.  Pumps.  Rails  and  tracks.  Rakes.  Re- 
frigerating plant.  Rivetting-guns.  Road-making  equipment. 

Rollers.  Rope.  Sand-blast  machine.  Sand  and  gravel 
washers.  Saws.  Scales.  Scorifiers.  Screens.  Shovels. 

Skips.  Sledges  and  hammers.  Sprinklers.  Stone-boats. 
Stump-pullers.  Surveying  and  engineering  equipment. 
Tampers.  Telephones  and  telephone  lines.  Tents  and  tent 

equipment.  Ties.  Tool-boxes.  Tow-boats.  Tractors.  Trail- 
ers, Transits.  Trfnching  machines.  Trucks.  Unloading 

machines.  Wagons.  Wagon-loaders.  Welding.  Wheel- 
barrows. Winches.  Appendix.  The  book  is  excellently 

illustrated  and  will  be  found  invaluable  for  those  who  re- 
quire a  concise  compendium  of  information  on  the  sub- 

jects mentioned. 

Elements  of  Fractional  Di.stillation.  By  C.  S.  Robinson. 

205  pp.,  ill.  McGraw-Hill  Book  Co.,  New  York.  For  sale  by 

'Mining  and  Scientific  Press".     Price,  $2.50. 
This  treatise  has  been  written  to  explain  the  principles  of 

fractional  distillation  and  to  illustrate  them  with  selected 

illustrations.  It  is  neither  a  complete  text-book  on  the  sub- 
ject nor  an  encyclopedia,  but  an  introduction  to  the  study. 

It  Is  to  be  followed  by  another  volume  that  will  deal  witb 
the  general  practice  of  fractional  distillation  and  its  applir 
cation  to  industry.  The  present  volume  is  divided  into  five 
parts.  The  first  deals  with  fractional  distillation  from  the 
qualitative  standpoint  of  the  phase  rule.  The  second  part 
discusses  some  of  the  quantitative  aspects  from  the  standr 

point  of  the  chemical  engineer.  The  third  part  discusses  the 
factors  involved  in  the  design  of  distillation  apparatus.  Part 
four  gives  a  few  examples  of  modern  apparatus,  and  in  the 
last  section  there  are  useful  reference-tables  that  have  beep 

compiled  from  a  number  of  sources.  The  contents  are  as  fol- 
lows: Introduction.  I.  The  phase  rule.  II.  One-component 

system.  III.  Two-component  systems.  IV.  More  complex 
systems.  V.  Gas  laws.  VI.  Solutions.  VII.  Concentrated 
solutions.  VIII.  Simple  distlllaiions.  IX  Fractionation. 
X.  Rate  of  fractionation.  XI.  Discontinuous  distillation. 

XII.  Design  of  a  continuous  still.  XIII.  Fractionating  col- 
umn. XIV.  The  condenser.  XV.  Accessories.  XVI.  Conp 

tinuous  distillation.  XVII.  Ammonia.  XVIII.  Benzolized 

wash  oil.  XIX.  Methyl  alcohol.  XX.  Ethyl  alcohol.  Ap- 

pendix. 

Switching  E<iuipment  for  Power  Control.  By  S.  Q.  Hayes. 

470  pp.,  ill.  McGraw-Hill  Book  Co.,  New  York.  For  sale 

by  'Mining  and  Scientific  Press".     Price,  ?4. 
This  is  the  first  book  that  has  appeared  dealing  adequately 

with  the  subject  of  modern  switchboards  and  switching 
equipment,  which  together  form  an  essential  part  of  any 
plant  designed  for  the  production  or  distribution  of  electric 
energy.  Its  preparation  has  been  based  to  a  large  extent  on 
articles  written  by  the  author,  which  have  appeared  in 

Pender's  'Handl)ook  for  Electrical  Engineers"  and  in  vari- 
ous trade  publications.  The  main  object  of  the  book  is  to 

furnish  the  switchboard  operator  with  the  information  that 

will  help  him  to  keep  the  equipment  in  good  operating  con- 
dition. It  will  also  be  of  value  to  those  who  are  responsible 

for  the  selection  and  the  installation  of  new  material.  Sufl^i- 

cient  theory  is  given  to  explain  the  function  and  the  limita- 
tions of  the  various  devices  described.  The  contents  of  the 

book  are  as  follows:  I.  Switches.  II.  Automatic  protection 

and  fuses.  III.  Carbon-breakers.  IV.  Oil  circuit-breakers. 

V.  Relays.  VI.  Switchboard  meters.  VII.  Lightning-trans- 
formers. VIII.  Lifihtning-arresters.  IX.  Regulators.  X. 

Industrial-control  apparatus.  XI.  Switchboards.  XII. 
Small  d.c.  and  a.c.  switchboards.  XIII.  Large  switchboards. 
XIV.  Hand  operated  a.c.  switchboards.  XV.  Bus-bars.  XVI. 
Breaker-structures. 
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GOLD  MINING  ACTIVITY  IN  CANADA 

The  Porcupine  district  is  full  of  activity.  This  is  to  be 
the  Big  Year,  they  say.  The  Mclntyre  is  doubling  its  mill; 
the  Hollinger  is  to  crush  SOOO  tons  per  day;  the  Dome  is 
increasing  its  output;  the  small  mines  that  have  been  quiet 
since  the  War  are  busy  preparing  for  the  spring  opening. 

At  Kirkland  Lake  a  similar  revival  is  apparent.  The  On- 
tario Kirkland  has  just  produced  its  first  gold — a  brick 

worth  $20,000.  The  mine  is  reckoned  another  dividend- 
payer.  At  the  Montreal  Kirkland  they  are  erecting  the 
necessary  buildings  preparatory  to  a  vigorous  campaign  of 
development. 

CALUMET  &  ARIZONA 

When   directors   of   the   Calumet    &   Arizona   Mining   Co. 
meet   next   week   the   usual   quarterly  dividend   of   50c.   will 

be  declared,  states  the  'Boston  News  Bureau'.     All  during 
the  dark   days  in  the   copper   industry  since  the  Armistice 
the  company  has  continued  dividends,  paying  .|2  last  year 
and  $4   per  share  in  1920.     Like  Utah  Copper,  Calumet  & 
Arizona  was  frugal  with  its  war  profits  and  has  been  able 
to   maintain   dividends   uninterruptedly.      According   to   the 

management,  "we  still  are  in  hopes  that  the  metal  market 
will  show  distinct  improvement  during  the  remainder  of  the 
year,    and    that    the    resumption    of    operations    will    prove 

profitable  to  stockholders  of  the  company".     Although  the 
fires  were  started  under  two  reverberatories  at  the  Calumet 
&  Arizona  smelter  on  February  1,  no  copper  bullion  will  be 
ready  for  shipment  until  about  the  first  week  of  this  month. 
The  rate  of  production  after  that   will   probably  be   about 

3.000,000    lb.    of    blister-copper    per    month.      As    the    ore- 
beds  at  the  smelter  are  filled,  no  ore  will   be  mined  until 

April.     Working  forces  at  mine  and  smelter  will  be  gradu- 
ally built  up  to  ensure  production  at  the  rate  of  3,000,000 

lb.  monthly  and  for  the  continuation  of  necessary  develop- 
ment work.     There  has  been  little  change  in  the  wages  of 

miners    from    last    year.      Miners   in   the    Bisbee    (.Arizona) 
district  are  today  being  paid   $4.50   per  shift,  the  same  as 

during  1921.     Although  this  is  a  reduction  from  the  war- 
peak  of  $6.25  per  day,  there  is  legimitate  basis  for  mining 
companies  to  effect  another  revision  downward,  to  bring  the 
wage-scale  nearer  that  of  the  other  camps  of  the  country. 
Given  a  sustained  production  of  3,000,000  lb.  of  copper  per 
month,  or  36,000,000  lb.  annually,  Calumet  &  Arizona  only 
needs  to  earn  a  profit  of  4c.  per  pound  to  cover  amply  its 

current  dividend  of  $2  per  share  on  the  642,541  shares  out- 
standing.    This  is  a  moderate  per-pound  profit  and  will  en- 

tall  little  strain,  for  Calumet  &  Arizona  is  one  of  the  low- 
cost  copper  producers  of  the  country.     On  any  substantial 
advance  in  the  copper  market  from  the  prevailing  quotation 
of  13  to  13ic.,  the  dividend  schedule  can  be  easily  increased. 

NEW  WAR  MINERALS  CLAIMS  NUMBER  700 

Seven  hundred  war  minerals  claims  have  been  filed  with 
the  War  Minerals  Relief  Commission  under  the  recent  act 
of  Congress  amending  the  law,  the  time  for  filing  claims 
having  expired  February  15.  The  Commission  has  awarded 
the  Whitmarsh  Mining  Co.  $226,348  and  George  H.  Crosby, 
$22,517,  both  Minnesota  manganese  claimants. 

NEW  FLOTATION  PLANT  OF  SILVER  KING  COALITION 

COMPANY  NEAR  COMPLETION  AT  PARK  CITY', UTAH 

The  machinery  has  been  'turned  over',  and  the  finishing 
touches  are  being  given  to  the  new  mill  of  the  Silver  King 
Coalition  Mines  Co.  at  Park  City,  Utah.  It  will  be  in  active 

and  regular  operation  soon  after  March  1,  according  to  re- 
ports. This  new  flotation  plant,  which  has  a  capacity  of  450 

tons  per  day,  and  replaces  the  old  plant  that  was  destroyed 
by  fire  on  January  27  of  last  year,  is,  in  the  opinion  of  the 

officials  of  the  company  and  the  engineers  who  have  ex- 
amined it,  typical  of  modern  engineering  skill  and  progress. 

Something  of  a  record  has  been  established  in  the  construc- 
tion of  the  plant,  as  it  was  on  July  1  of  last  year  before  the 

wreckage  of  the  old  structure  was  cleared  away  and  active 
work  begun  on  the  new  equipment. 

W.  M.  Ferry,  managing  director  of  the  company,  says: 

"During  the  last  few  months  we  have  held  down  our  pro- 

duction from  the  mine,  shipping  only  enough  first-class  ore 

to  enable  us  to  get  along.  The  first-class  product  is  found 

in  the  same  workings  as  the  second-class,  or  milling  ore,  the 

result  is  that  many  of  the  stopes  and  drifts  are  filled  with 

ore  that  will  not  be  handled  until  the  mill  is  placed  in  regu- 

lar operation.  During  the  last  two  years  we  have  pursued 

a  careful  and  conservative  policy  of  development,  numerous 

new  bodies  of  ore  have  been  opened  up  and  I  am  confident 

that  the  property  generally  is  in  better  physical  condition 

today  than  it  has  previously  been  in  the  last  seven  or  eight 

years.  As  soon  as  the  plant  is  in  shape  for  steady  operation 

the  output  of  the  property  will  be  increased,  for.  in  addition 

to  the  mill  product,  we  will  be  able  to  send  down  much  more 

first-class  ore  than  was  deemed  advisable  during  the  period 

of  mill  construction". 

ARIZONA 

Oatman. — That  Oatman  is  to  benefit  from  the  sensational 

discovery  made  by  the  diamond-drilling  campaign  in  the 

Oatman  United  mine  is  evident.  At  least  a  dozen  com- 

panies have  resumed  work,  and  probably  twice  that  number 

will  be  added  to  the  list  within  the  next  6  0  days.  Renewed 

activity  was  also  stimulated  by  the  discovery  of  high-grade 

ore  on  the  Stoney  and  Ferra  lease  within  100  yards  of  the 

business  centre  of  the  town.  The  sloping  of  ore  that  will 

run  between  $50  and  $60  per  ton  for  the  whole  stope  on 

the  700-ft.  level  of  the  United  American,  and  a  steady  pro- 

duction of  ore  running  from  $30  to  $40  per  ton  in  the  Tellu- 

ride,  has  also  helped  to  focus  attention  on  Oatman. 

Harvey  N.  Hammond,  superintendent  of  the  Oatman 

United,  is  reluctant  about  giving  information  regarding 

assays  from  the  diamond-drill  cores,  especially  from  those 

in  the  big  rhyolite  dike.  That  high-grade  ore  has  been 

found  in  some  of  the  cores  is  admitted,  but  Mr.  Hammond 

thinks  that  a  few  more  drill-holes  will  give  a  better  idea 

of  how  the  gold  is  disseminated.  That  there  will  be  much 

good  ore  produced  from  this  rhyolite  dike  is  sure,  but  the 

full  extent  of  the  orebody  is  yet  to  be  determined.  The 

quartz  vein  found  on  a  contact  between  the  rhyolite  dike 

and  the  andesite  has  been  proved  for  a  distance  of  over 

600. ft.  along  the  strike  of  the  vein,  and  for  over  550  ft.  in 

depth — 212  ft.  below  the  600-tt.  level  and  33S  ft.  above  that 
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level.  A3  Indicated  by  present  development  this  vein  will 

average  obout  4  ft.  wide  and  ?20  per  ton.  Aside  from  the 

fact  that  such  biK  orebodles  have  been  found,  the  big  feature 

of  the  Oatinan  Vnlted  strike  is  that  the  ofe  is  found  in  and 

against  the  big  rhyolite  dike.  In  the  past  the  gold  pro- 
duced In  Oatman  came  from  fissures  in  the  andesite. 

The  Sloney-Ferra  lease  on  the  Tom  Reed  is  living  up  to 

reasonable  expectations,  although  no  quantity  of  high-grade 

ore  has  been  found.  A  small  shipment  to  the  smelter  gave 

returns  of  $4475  per  ton,  according  to  the  lessees,  and  more 

of  a  similar  grade  is  stored  in  the  Tom  Reed  vault.  About 

30  tons  that  will  run  from  $100  to  $200  per  ton  was  broken 

In  the  stope  or  on  the  dump  on  February  24,  and  more  that 

Is  expected  to  go  between  $500  and  $1000  per  ton.  Two 

shallow  levels  are  being  run,  one  at  25  and  the  other  at 
60  ft.  In  depth. 

The  United  Eastern  has  been  diamond-drilling  for  some 

time  from  Its  No.  3  shaft,  but  the  results  obtained  have  not 

been  published.  During  the  week  the  Tom  Reed  started 
diamond-drilling  from  the  725-tt.  level  in  the  Red  Cloud 
claim,  which  is  Isolated  from  the  rest  of  the  holdings  and 
Is  surrounded  by  United  Eastern  ground.  Encouraging 
assays  were  reported,  but  no  ore  has  previously  been  found 
In  the  Red  Cloud. 

Among  others  that  have  started  to  work,  or  are  about  to 
do  so — most  of  them  diamond-drilling — are  Big  Jim,  Oat- 

man Gold  Combination,  Argo,  Gold  Dust,  Merry  Widow,  Sun 
Dial,  Amalgamated,  San  Francisco,  Highland  Chief,  Silver 
Trails  Bonanza,  Nellie,  Lexington.  Tellu- 
ride,  and  Baltic. 

CALIFORNIA 

AnRels  Camp. — Rich  gravel  has  been 
opened  on  the  Slab  Ranch  mine.  A  large 
pump  and  other  necessary  equipment  will 
be  installed  preparatory  to  developing  the 

deposit.   Work  Is  to  be  resumed  at  the 
Ozark    gravel    mine.     Drifts    will    be    ex- 

ft.  level  on  February  26;  it  will  be  unwatered  to  the  300-ft. 
level  by  March  10.  Walter  H.  Wiley,  who  was  with  Marcus 

Daly  for  years  in  charge  of  his  properties  in  Butte  and  else- 
where, will  have  charge  of  the  sampling. 

Sonora. — Production  has  started  at  the  Springfield  gravel 
mine.  Several  years  have  been  spent  in  preparation.  This 
included  driving  an  adit  nearly  a  mile  long.  The  adit  is 
now  within  30  ft.  of  the  shaft  in  which  very  rich  gravel 
was  exposed  several  years  ago,  but  which  could  not  be  mined 

tended  from  the  shaft  in  an  effort  to  find 

the  main  channel.   San  Francisco  peo- 
ple are  said  to  have  concluded  a  deal  for 

purchase  of  the  Rough  Diamond  property. 
The  mine  contains  an  extensive  deposit  of 
gravel  showing  excellent  gold  content.   
A  large  deposit  of  cemented  gold-bearing 
gravel  has  been  demonstrated  in  the  Victor 
group,   and   the   owners   are   planning  the 
erection   of   a   gravel   mill.   At   Sangui- 
nettl  a  large  pump  Is  being  Installed  pre- 

liminary to  development.  The  property  is 
situated  near  Valleclto. 

Forest  11111.— R.  A.  Nicol,  John  L.  McCall,  and  capitalists 
from  Oakland  have  taken  a  bond  on  the  Independence  Drift 
gravel  mine  four  miles  from  here.  The  mine  was  formerly 
known  as  the  Adams.  Work  has  been  started  under  the 
direction  of  Mr.  McCall,  who  is  superintendent  of  the 
mine. 

Grn.<M  Valley. — It  has  been  decided  to  sink  the  1000-ft. 
vortical  shaft  at  the  Idaho-Maryland  to  2400  ft.  Work  will 
commence  at  once.  Lateral  work  Is  expected  to  open  nu- 

merous ore-shoots.  Recent  work  In  the  Dorsey  winze  has 
recovered  the  Idaho-Kureka-Maryland  vein  and  has  exposed 
a  new  vein  In  the  lower  levels.  The  new  shaft  will  be  con- 

nected with  the  older  workings  by  a  series  of  raises.  Orders 
are  to  be  placed  Immediately  for  additional  equipment,  and 
with  the  completion  of  the  work  the  property  is  expected  to 
become  one  of  the  regular  gold  producers  of  California. 
The  property  was  acquired  over  three  years  ago  by  Bulkeley 
Wells  and  associates  by  whom  several  hundred  thousand 
dollars  has  been  expended  on  development  and  equipment. 

lios  .XukcIps. — The  Jib  mine  was  unwatered  to  the  200- 

Stopes  in  the  SOO-ft.  (Above)  and  300-ft.  Levels  of  the  Jib  Mine 

on  account  of  excessive  water.  Medium-grade  gravel  is 
being  washed  now,  but  richer  material  will  be  mined 
soon. 

"Weaverville. — The  American-Italian  Hydraulic  Mining  Co. 
has  acquired  a  lease  of  10  acres  on  the  Paulsen  ranch,  held 
by  the  Bablew  Mining  Co.  The  new  operators  have  arranged 
to  work  the  ground  with  monitors,  operating  under  a  head 
of  100  ft.  from  the  waters  of  Rush  creek.  A  large  deposit 

of  gold-bearing  gravel  has  been  demonstrated  and  hydraul- 
icking  will  start  as  soon  as  the  banks  are  loosed  by  dyna- 

mite.  The  Gardella  Dredging  Co.  is  installing  equipment 
on  its  dredge  on  the  Paulsen  ranch  and  expects  to  begin 

gold  production  by  July.  The  severe  winter  has  hampered 
the  shipment  and  installation  of  equipment.  The  company 

controls  a  large  acreage  of  proved  placer  ground.   Sev- 
eral placer  companion,  including  dredging,  hydraulic,  and 

drift,  are  preparing  to  resume  mining  along  the  Trinity 
river  and  tributary  streams.  The  active  territory  includes 
areas  near  Weaverville.  Junction  City,  Minersville,  and  other 
noted  old  camps. 
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COI.ORADO 

Creedo. — A  shipment  of  ore'  averaging  ?75  per  ton  was 
made  last  week  by  the  AVabash  Mines  &  Power  Co.  from  the 
new  strike  on  the  Monon.   Morgan  and  Sloan,  lessees  on 
the   New    York,   are   shipping   100    tons   weekly    from   that 

property:   the  ore  is  of  average  grade.   Shipments  were 
also  loaded  out  from  the  Mollie  S.  of  the  Mid-West  Mining 
Co.  and  from  the  Commodore  mine.   The  Reno  lode- 
mining  claim  on  McKenzie  mountain  at  Sunnyside  has  been 
sold  by  its  owner,  Dennis  Brennan  of  Penrose,  Colorado,  to 
Harold  M.  Lusty.     There  is  good  ore  in  sight. 

Cripple  Creek. — Ore  assaying  as  high  as  25  oz.  has  been 
opened  on  Tenderfoot  hill,  in  the  Sangre  de  Cristo  tunnel, 
and  a  shipment  now  being  made  ready  is  estimated  at  bet- 

ter than  two  ounces  gold  per  ton.     The  property  is  under 

lease  to  the  Heaton  Leasing  Co.  of  Denver.   Stuart  Cox 
and  associate  lessees  of  the  United  Gold  Mines  Co.  are 

shipping  a  good  grade  of  ore  from  both  the  W.  P.  H.  mine 
and    Damon    group    on    Ironclad    hill.   Stratton    estate 
lessees,  operating  through  the  Globe  Hill  or  Chicago  tun- 

nel, have  opened  a  good  grade  of  mill-ore  and  are  shipping 
to  the  Portland  mill.   Block  8  of  School  Section  16,  on 
the  eastern  slope  of  Bull  Cliffs,  is  again  active.  The  L-a 
Montague  shaft,  that  has  been  a  producer  in  the  past,  has 
been  leased  to  local  miners  who  formerly  worked  on  the 
property,  and  will  be  unwatered,  as  it  is  claimed  ore  is 

exposed  below  the  present  water-level. 
The  annual  report  of  the  Portland  Gold  Mining  Co.  shows 

production  last  year  of  $787,312  on  company  account  and 
$217,982  by  lessees.  The  loss  on  operations  is  reported  at 
$46,435. 

For  the  first  nine  months  the  output  was  at  the  rate  of 
17,000  tons  monthly,  but  Perry  G.  Harrison,  the  manager, 
in  his  report  states  that  profitable  operations  could  not  be 
conducted  under  present  conditions,  and  in  October  plans 
were  worked  out  and  initiated  for  placing  the  property  on  a 
basis  of  36,000  tons  per  month  production.  This  increase 

in  tonnage  handled  will  automatically  cut  overhead  ex- 
penses about  in  half;  drastic  reductions  in  mining  and 

milling  costs  are  expected. 

Ijeadville. — The  Canterbury  Hill  tunnel  is  now  in  close  to 
850  ft.  with  the  breast  in  solid  formation  and  the  rock 

breaking  well.  The  air-shaft,  725  ft.  from  the  portal,  is 
completed  and  ventilation  is  perfected.  Rich  silver  ore  has 

been  discovered  by  lessees  of  the  Garibaldi  or  Sunday  tun- 
nel.    The  vein  exposed  is  three  feet  between  walls.   Ore 

sampling  $40  to  $50  per  ton  has  been  opened  by  John  Cor- 
tellini  on  the  Golden  Eagle,  on  Breece  hill,  operating  through 

the  Jay  tunnel  at  a  depth  from  surface  of  1200  ft.   The 
Fortune  mine  on  Little  Ella  hill  has  been  leased  and  re- 
timbering  of  the  shaft  is  now  in  progress. — ■ — Four  sets  of 
lessees  on  the  Fanny  Rawlins  are  mining  ore  of  good  grade 
and  are  shipping  steadily. 

Lead-silver  ore  in  a  strong  vein  has  been  opened  on  the 

Lydia  property  on  Dyer  mountain  by  E.  Nelson  and  asso- 
ciate lessees.  John  Cortellini  is  driving  a  tunnel  on  the 

Lion  placer  in  this  section  to  connect  with  the  Peerless 
Maud  mine  workings  to  the  north,  and  lessees  of  the  Long 
and   Derry  and  Ontario   mines  are  also   driving  tunnels  to 
prospect  the  same  territory.   Operations  are   shortly  to 
be  resumed  at  the  Carlton-GrifTiths  property  in  the  St.  Kevin 
district  and  at  the  Hayden  mine  in  Stray  Horse  gulch;  the 
Louisville  property  is  to  be  started  by  its  owners,  W.  O. 
Reynolds  and  E.  Hanifon. 

Silverton. — The  Caledonia  mill  in  Minnie  gulch,  about 

eight  miles  from  Silverton,  was  totally  wrecked  by  a  snow- 
slide  last  week.  The  Caledonia  properties  had  been  closed 

for  the  winter  and  were  visited  every  few  days  by  «,  care- 
taker, who  on  his  last  visit  found  a  pile  of  iron  and  junk 

where  the  mill  had  been.  The  damage  is  partly  covered  by 

insurance,  and  it  is  expected  the  plant  will  be  re-built. 

IDAHO 

Coeur  d'AIene. — No.  3  tunnel  of  the  Independence  Lead 
mine  at  Mullan  has  opened  ore  of  a  mill-grade  in  a  body 
15  ft.  wide,  according  to  reports.  Samples  running  from 

7i  to  11%  lead  and  from  2i  to  3*  oz.  silver  have  been  ob- 
tained. This  grade  puts  this  ore  in  the  general  class  of  the 

mill-heads  of  the  Morning  mine,  which  property  adjoins  the 
Independence  Lead.  In  No.  2  tunnel,  which  has  picked  up 
the  vein  about  200  ft.  higher  on  the  mountain  side,  and  has 

been  driven  on  it  diagonally,  bunches  of  low-grade  mill-ore 
were  found.  The  company  will  run  a  drift  tunnel  on  what 
is  believed  to  be  an  extension  of  the  Morning  vein  as  it 
strikes  across  the  Victor  claims  of  the  Independence,  thence 
to  the  West  Hunter  group. 

Five  teams  are  hauling  ore  from  the  Sidney  mine  on  Pine 
creek,  to  the  smelter  at  Kellogg.  The  ore  averages  40% 
lead,  6%  zinc,  and  2  8  oz.  silver  per  ton.  While  lessees  are 
taking  out  this  ore  important  development  is  in  progress  in 
the  main  tunnel. 

The  Marsh  Mines  Consolidated,  at  Burke,  has  drifted  150 

of  the  400  ft.  it  must  proceed  to  reach  the  line  of  its  De- 
cember claim,  according  to  Edward  Pohlman,  president.  The 

work  was  started  at  the  30th  floor  above  the  No.  3  tunnel  of 

the  Hecla,  at  Burke,  and  is  proceeding  in  an  easterly  direc- 
tion on  the  vein.  Ground  is  being  broken  at  the  rate  of  4 

to  5  ft.  daily;  arrangements  are  being  made  for  the  em- 
ployment of  another  shift.  The  depth  attained  is  about  1200 

ft.  on  the  dip  of  the  vein. 
A  settlement  has  been  made  by  the  smelter  for  the  first 

carload  of  ore  shipped  from  the  new  shoot  on  the  Western 
Union  mine.  It  showed  a  content  of  29  oz.  silver  per  ton 
and  33.2%  lead.  The  car  contained  31  tons  and  had  a  gross 
value  of  $56.92  per  ton.  The  net  value,  after  the  deduction 
of  freight  and  smelting  charges,  was  more  than  $40  per  ton, 
and  the  total  net  value  was  $1253,  of  which  25%  goes  to 

the  company  and  75%  to  the  lessee.  The  lessee  performs 

all  the  work  and  pays  for  supplies.  All  ore  will  be  sorted 
hereafter. 

PorthiU. — Satisfactory  results  are  attending  development 

of  the  Idaho  Continental  mine,  under  the  partnership  of  A. 

Klockmann  and  the  Bunker  Hill  &  Sullivan  Mining  com- 

pany. The  partnership  was  formed  after  the  issuance  of  a 

new  lease  to  Klockmann  in  July  last.  The  lease  is  for  five 

years  and  requires  the  payment  of  $9.50  per  ton  on  con- 
centrate and  crude  ore  taken  from  the  property  by  the 

lessee.  The  property  is  2  6  miles  from  PorthiU,  and  four 
miles  from  the  Canadian  boundary. 

Two  years  is  the  time  within  which  the  new  electrolytic- 
zinc  plant  is  to  be  completed  at  Kellogg  by  the  Bunker  Hill 

&  Sullivan  Mining  company.  The  work  may  be  done  in  less 

time  if  the  Star  ores  are  available,  through  the  completion 

of  the  new  Star  cross-cut,  which  is  set  to  be  ready  in  two 

years  or  less.  The  electrolytic-zinc  plant  is  primarily  for 

the  Star  ores,  but  will  do  custom  work  similarly  to  the  com- 

pany's lead-plant.  This  means  much  more  to  the  Coeur 

d'AIene  than  merely  a  million-dollar  addition  to  the  com- 

pany's plant,  for  there  are  many  zinc  mines  in  the  Coeur 

d'AIene  which  cannot  be  profitably  worked  until  the  plant 
Is  finished. 

Talache. — A  carload  of  ore  averaging  $110  per  ton  in 

gold,  copper,  and  silver  has  been  shipped  from  the  Bluebird 
mine,  according  to  reports. 

NEVADA 

Virsinia  City. — Indications  are  multiplying  that  the  Com- 
stock  lode  is  to  be  the  scene  of  a  mining  boom  before  the 

end  of  the  summer  season.  The  latest  corporation  to  enter 

the  local  field  is  the  Silver  Hills  company,  controlled  by 

W.  J.  Loring  and  associates.  The  Silver  Hills  has  acquired 

the  Buckeye  Consolidated  group,  on  the  south  end  of  the 

Brunswick-Occidental  lode.     It  is  the  plan  of  the  new  owners 
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to  unwater  the  shaft,  install  modern  equipment,  and  sink 
the  shaft  to  greater  depth.  W.  C.  Ralston,  San  Francisco 
mine  operator,  states  that  work  is  to  be  resumed  at  the  old 
Julia  Consolidated  in  the  immediate  future.  The  Julia  was 
formerly  a  noted  producer  and  a  popular  favorite  on  the  San 
Francisco    Stock    Kxchange    with    pioneer    traders.   The 
tunnel  of  the  United  Comstock  company  is  reported  to  have 
entered  a  new  and  massive  lode.  The  management  is  pre- 

paring for  extensive  development  work,  including  opening 
of  veins  cut  while  the  tunnel  was  being  driven  to  its  ob- 
jective. 

UTAH 

.MtH. — George  H.  Watson,  president  and  manager  for  the 
South  Hecla  Mines  Co.,  the  largest  company  in  the  district, 
states  that  the  amount  of  ore  exposed  in  the  various  Alta 
properties  Is  the  largest  in  the  history  of  the  camp,  and 
that  more  well-directed  and  systematic  development  work  is 
being  carried  on  than  ever  before.  Fifteen  four-horse  teams 
are  hauling  ore  from  the  various  mines,  in  spite  of  the  deep 

snow.  A  station  is  being  cut  in  the  Rustler  ore-shoot,  which 
lies  at  the  junction  of  the  Rustler  vein  and  a  quartzite-lime 
overihrust  contact.  At  the  point  where  the  station  is  being 
cut  the  ore  Is  6  ft.  wide.  The  principal  metal  in  the  ore  is 
silver. 

Kur«>ka. — William  Yusky  and  Joseph  Bonovich  have  filed 
suit  against  the  Chief  Consolidated  Mining  Co.  for  ?100,000 
damages.  It  Is  alleged  that  several  months  ago  the  plaintiffs 
leased  from  the  defendant  company  a  certain  portion  of 
ground  to  be  developed  and  mined  on  a  royalty  basis.  It 
Is  further  alleged  that,  after  working  the  ground  for  some 
time,  high-grade  ore  was  found,  and  that  the  defendants 
thereupon  claimed  that  the  plaintiffs  were  extracting  ore 
from  ground  previously  leased  to  David  Mills.  To  settle  the 
dispute,  the  lease  was  modified  and  $3206,  representing  the 
value  of  ore  extracted  from  the  Mills  ground,  was  returned 
to  the  company.  In  April  1921  the  plaintiffs  contend  that 
the  Chief  Consolidated  attempted  to  terminate  their  lease 
alogether  by  refusing  to  ship  any  ore  mined  by  them.  The 
plaintiffs  contend  they  have  been  deprived  of  mining  ore 
valued  at  JIOO.OOO,  $25,000  of  which  would  have  been  due 

the  Chief  Consolidated  for  royalties  and  $7,'j.000  represents 
actual  loss  to  the  lessees. 

Ore  shipments  for  the  week  ending  February  18  totaled 
148  cars,  as  compared  with  13  9  carloads  for  the  previous 
week.  The  Tintic  Standard  shipped  .59  cars;  Chief  Con- 

solidated, 51;  Grand  Central,  11;  Swansea,  5;  Iron  Blos- 
som, 6;  Centennial-Eureka,  4;  Eagle  &  Blue  Bell,  3; 

Dragon,  2;  Gemini,  2;  Bullion-Beck,  2;  Tintic  Mill,  1;  Em- 
pire, 1;  Victoria,  1.  Small  shipments  from  the  Eagle  & 

Blue  Bell  and  Victoria  mines  are  due  to  the  walkout  of 
employees  on  February  9,  as  a  protest  against  a  reduction 
of  50c.  per  day  In  wages.  The  difficulty  was  amicably 
settled  on  February  15  and  the  properties  are  again  operat- 

ing on  a  normal  basis. 

Mllfonl. — The  Beaver  Copper  Co.  resumed  work  at  its 
property  on  March  1.  No  work  was  done  during  1921.  ex- 

cept a  small  amount  of  mine-timbering.  Development  will 
be  resumed  in  the  east  drift,  which  will  be  driven  ahead  to 
open  the  Intersection  of  the  Wasatch  fissure  with  Fissure 
No.  1.  At  present  small  bunches  of  silver-lead  ore  are  found 
In  the  face  of  the  drift. 

Park  City. — A  special  meeting  of  the  stockholders  of  the 
Silver  Shield  Mining  &  Milling  Co.  has  been  called  for  the 
purpose  of  voting  on  ifte  propositions  of  increasing  the 
capitalization  and  changing  the  name  of  the  company.  The 
company  recently  turned  all  of  Its  Bingham  holdings  over 
to  the  Bingham-Galena  Mining  Co.  It  is  proposed  to  change 
the  name  of  the  Park-I'tah  Extension  Mining  Co.  and  to acquire  the  Avondale  property  in  the  eastern  part  of  this 
district.  The  recent  gratifying  developments  in  the  Park- 
Utah  mine  have  aroused  interest  as  to  possibilities  of  further 

ore-discoveries  in  that  section.  Harry  Joseph,  formerly 
manager  of  the  Silver  Shield,  is  a  part  owner  in  the  Avon- 
dale  property.  It  is  proposed  to  make  the  capitalization  of 
the  new  company  2,000,OUU  shares,  as  against  the  present 
capitalization  of  300,000  shares  for  the  Silver  Shield  com- 

pany. 
Ore  shipments  from  this  district  for  the  week  ending 

February  IS  totaled  2r.t;2  tons  of  which  the  Judge  allied 
companies  shipped  15  2.S;  Silver  King  Coalition,  tj61;  and 
Ontario,  478. 

Wcndover. — The  Fluride  Mining  Co.  has  begun  develop- 
ment of  its  holdings  on  Wildcat  mountain,  about  loo  miles 

west  of  Salt  Lake  City  and  20  miles  from  Fish  Springs,  an 
old  mining  camp,  according  to  O.  E.  Anderson.  Anderson 
states  that  at  a  depth  of  50  ft.  silver  and  copper  ore  was 
found,  assaying  as  high  as  $112  per  ton.  One  shipment  has 
been  made  which  netted  the  company  $48  per  ton.  The 
company  also  owns  an  excellent  deposit  of  fluorspar.  Re- 

cently a  shipment  was  made  to  the  Utah  Iron  &  Steel  Co. 
The  company  has  on  hand  about  500  tons,  which  has  a 
market  value  of  approximately  $10,000. 

BRITI.SH   COT-UMBIA 

Ainsworth. — The  Florence  Silver  Mining  Co.  has  shipped 
the  first  load  of  concentrate  under  its  contract  with  the 
Pacific  Color  Manufacturing  Co..  which  has  just  got  its  new 
plant  for  the  manufacture  of  pigments,  at  Chilliwack.  to  the 
producing  stage.  The  contract  calls  for  a  concentrate  con- 

taining 60%  of  lead,  and  the  shipment  that  was  sent  from 
here  contained  67.6%.  The  color  company  expects  to  use 
five  tons  of  this  concentrate  daily  until  summer,  when  addi- 

tions that  are  being  made  to  the  plant  will  enable  it  to  use 
double  that  amount. 

Nelson. — Though  the  Ivanhoe  mill  was  not  tuned  to  ca- 
pacity until  the  second  week  in  the  month,  during  January 

the  Silversmith  Mines,  Ltd.,  shipped  350  tons  of  concentrate 
to  the  Bunker  Hill  &  Sullivan  smelter,  at  Kellogg.  The 
shipment  averaged  67%  lead  and  106  oz.  silver  per  ion. 
This  was  a  gravity  concentrate;  the  flotation  department  of 
the  mill  is  not  yet  completed.  It  is  expected  that  in  future 
the  mine  will  produce  about  400  tons  of  concentrate  per 
month.  The  ore-shoot,  which  has  been  exposed  on  No.  5, 
8,  10,  and  11  levels,  averages  7  ft.  in  width  and  450  ft.  in 
length.  The  shoot  has  not  yet  been  defined  on  No.  6  and  7 
levels.  At  the  present  time  all  the  mill-feed  is  being  taken 
from  the  No.  S  level. 

I'rincp  Rupert. — Extremely  cold  weather  is  holding  water 
in  the  mountains,  and  has  so  diminished  the  Granby  com- 

pany's power  supply  that  operations  at  both  mine  and 
smelter  have  had  to  be  curtailed;  at  the  present  time  only 
one  furnace  is  in  commission.     Work  will  be  re-started  as 
soon   as    power   is    available.   The    owners    of    the    Lion 
group,  near  Alice  Arm,  are  taking  out  20  tons  of  ore  for  a 
trial  shipment  to  the  Tacoma  smelter. 

Vancouver. — The  local  branch  of  the  Canadian  Institute 
of  Mining  and  Metallurgy  held  a  most  successful  meeting  on 
February  13,  14,  and  15.  Unfortunately  the  meeting  clashed 
with  the  North-West  Mining  Convention,  at  Spokane,  and 
consequently  many  members  from  the  Kootenay  district 

were  unable  to  attend;  still,  there  was  an  excellent  attend- 
ance, many  good  papers  were  read,  and  there  was  a  general 

feeling  of  optimism  with  regard  to  the  immediate  future  of 

the  mining  industry  in  the  Province.   Part  of  one  of  the- 
C.  P.  R.  piers  collapsed  on  the  evening  of  February  18  under 
the  weight  of  blister-copper  that  was  piled  on  it,  awaiting 
transportation  to  New  York,  and  885  tons  of  copper  dropped 
Into  Burrand  inlet.  It  will  be  possible  to  salvage  most  of 

the  metal.  It  was  the  railway  company's  intention  to  de- 
stroy the  pier  as  soon  as  the  new  pier,  now  under  construc- 
tion, was  finished.  The  copper  was  the  property  of  the- 

Granby  company. 
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Vernon. — The  Progressive  Mining  Co.  is  opening  a  lode  of 

gold  ore  near  Okanogan  Landing.   The  old  Morgan  mine, 
at  the  head  of  Cherry  creek,  is  being  re-opened. 

Victoria. — The  following  mining  and  metallurgical  com- 
panies recently  have  been  incorporated:  Marine  Iron  Works, 

Ltd.,  Victoria,  $25,000;  Seymour  Oil  Co.,  Ltd.,  Victoria, 

$1,000,000;  Dominion  Mines,  Ltd.,  Victoria,  $60,000;  Lan- 
ark Mining  Co.,  Ltd.,  Vancouver,  $200,000;  and  Port  Al- 

berni  Gold  Mining  Co.,  Vancouver,  $500,000. 

ONTARIO 

Cobalt. — The  attention  of  prospectors  Is  being  directed 
to  the  area  lying  between  Cobalt  and  South  Lorrain.  which 
it  is  believed  may  contain  deposits  of  silver  ore.  The  sup- 

porters of  this  theory  point  to  the  fact  that  with  heavy 

bodies  of  ore  occurring  on  the  Violet  and  O'Brien  mines  in 
Cobalt  and  with  promising  silver  discoveries  along  the  chain 
of  lakes  extending  southward  as  far  as  Goodwin  lake,  this 
may  prove  to  be  the  connecting  link  between  Cobalt  and  the 
South  Lorrain  district.  Most  mining  men  are  disposed  to  be 
skeptical,  but  quite  a  number  of  prospectors  will  explore  this 
area  during  the  summer. 

Kirkland  Lake. — It  is  reported  that  the  McKinley-Dar- 
ragh  of  Cobalt  is  taking  over  the  Bidgood  mine,  in  which 
officials  of  the  McKinley-Darragh  are  personally  interested. 
Underground  developments  on  the  Bidgood  have  lately  been 
highly  favorable,  the  gold  content  of  the  vein  being  drifted 
on  at  the  400-ft.  level,  showing  an  increase  of  at  least  20%. 

A  deal  for  the  Elstone-Duncan  property  has  been  closed 
and  it  is  planned  to  re-organizo  the  company  with  an  in- 
increased  capitalization.  The  property,  which  has  encour- 

aging surface  showing,  is  in  line  with  the  route  of  the  ex- 
tension of  the  Kirkland  Lake  highway  to  Larder  Lake. 

Porcupine. — The  Northern  Canada  Power  Co.,  which  re- 
cently secured  the  right  to  develop  power  at  Sturgeon  Falls 

on  the  Mattagami  river,  28  miles  north  of  Porcupine,  has 

begun  the  work  of  clearing  the  way  for  the  transmission- 
line  and  will  start  active  operations  on  development  as  soon 
as  possible.  It  is  stated  that  power  will  be  available  for 

delivery  at  Porcupine  within  nine  months  from  the  com- 
mencement of  the  work.  The  assurance  of  an  additional 

supply  of  7000-hp.  will  give  a  great  stimulus  to  the  ex- 
pansion of  the  gold-mining  industry. 

The  Hollinger  Consolidated  has  ordered  from  the  Oliver 
Continuous  Filter  Co.  of  New  York  and  San  Francisco  six 

14  by  16-ft.  oscillating-type  Oliver  filters  and  the  necessary 
equipment.  Some  months  ago  one  of  these  filters  was  in- 

stalled and  was  found  to  work  satisfactorily,  effecting  a 
practically  complete  recovery.  The  filters  will  be  placed  at 
the  lower  end  of  the  present  cyanide  plant  to  take  the 
under-flow  from  the  Dorr  tanks  and  will  have  a  capacity 
of  4000  tons  of  dry  slime  per  day. 

It  is  understood  that  British  capital  is  being  interested  in 
the  Gold  Reef  mine,  which  was  closed  some  years  ago  and 
has  remained  idle  owing  to  high  operating  costs.  Now  that 
economic  conditions  are  more  favorable  there  are  good 

prospects  of  its  being  re-opened. 
Percy  E.  Hopkins,  Geologist  of  the  Ontario  Department 

of  Mines,  in  a  report  on  Ontario  gold  deposits,  states  that 
the  Dome  Mines  has  sufficient  ore  blocked  out  to  keep  the 

mill  running  at  capacity  for  three  or  tour  years.  The  com- 
pany has  not  for  some  years  presented  any  statement  of 

ore-reserves,  hence  the  statement  of  Mr.  Hopkins  is  of  spe- 
cial interest,  indicating  blocked-out  ore  to  the  approximate 

amount  of  2,000,000  tons. 

Port  Colborne. — The  International  Nickel  Co.  is  dis- 
mantling its  refinery  at  Bayonne.  New  Jersey,  and  trans- 

ferring the  machinery  and  equipment  to  the  Port  Colborne 
refinery,  where  all  the  work  of  refining  the  output  of  the 
Sudbury  mines  of  the  company  will  be  done  in  future. 

PERSONAL 
The  Editor  invites  members  of  the  profession  to  send  particulars  of  their 

work  and  appointments.     The  information  is  interesting  to  our  readers, 

Paul  Hil.sdale,  of  Eureka,  Utah,  is  in  New  York. 
G.  F.  Carr,  of  Tonopah,  Nevada,  is  at  Morenci,  Arizona. 
.S.  Herbert  WiIIiani.s  has  returned  from  New  York  to  Ely, 

Nevada. 
Marc  L.  Latham  has  returned  to  Oakland  from  Angels 

Camp,  California. 
E.  K.  Richards,  of  Berkeley,  is  at  Callahan,  in  Siskiyou 

county,  California. 
F.  C.  Buckingham  has  moved  from  Bayhorse,  Idaho,  to 

Seattle,  Washington. 
R.  R.  ISelknap,  recently  of  San  Jose,  California,  is  now  at 

Inspiration,  Arizona. 
George  M.  Fowler  has  moved  from  Butte,  Montana,  to 

Salt  Lake  City,  Utah. 

H.  W.  Hardinge  left  on  the  'Baltic'  from  New  York  on 
February  15  for  Europe. 

Claude  E.  Amidon,  of  the  Cornucopia  Mining  Co..  in  east- 
ern Oregon,  is  here  on  a  visit. 

P.  li.  Guppy,  assayer  and  chemist  at  Grandview,  Wash- 
ington, has  moved  to  Silver  City,  Nevada. 

Edgar  E.  Barker  has  sailed  for  Peru,  and  expects  to  re- 
return  to  New  York  about  the  middle  of  April. 

R.  G.  Knickerbocker  sailed  from  New  York  on  February 
18  on  his  way  to  the  Famatina  mine  in  the  Argentine. 

Glenville  A.  Collins,  managing  director  of  the  Drum  Lum- 
mon  Mines,  Ltd.,  Hartley,  B.  C,  has  gone  to  Montreal. 

L.  F.  S.  Holland  is  examining  mines  in  Sinaloa  and  ex- 
pects to  return  to  Hollywood,  California,  about  March  21. 

Walt.er  Fitch,  president  of  the  Chief  Consolidated  Mining 
Co..  at  Eureka,  Utah,  is  at  Coronado  Beach  for  a  few  weeks. 

G.  Cleveland  Taylor,  U.  S.  Mineral  Surveyor  for  California, 
has  moved  his  office  from  Redding  to  Randsburg,  California. 

Eugene  Van  Esse,  who  has  been  at  the  Busanga  tin  mine 
at  Haut  Katanga,   South   Africa,   has  returned   to   Brussels. 

C.  P.  Browning,  formerly  superintendent  of  the  Britannia 
mine,  on  Howe  sound,  British  Columbia,  has  been  made 
general  manager. 

D.  H.  Angus,  manager  for  the  Bidgood  Gold  Mines,  at 
Kirkland  Lake,  was  elected  to  the  board  of  directors  at  the 
recent  annual  meeting. 

AV.  M.  Archibald,  superintendent  of  the  Consolidated  Min- 
ing &  Smelting  Co.  mines,  is  confined  to  his  house,  at  Ross- 

land,  B.  C,  on  account  of  illness. 
Jesse  J.  MacDonald  has  severed  his  connection  with  James 

Irving  &  Co.  in  order  to  engage  in  private  practice,  with 
offices  at  1116  Georgia  street,  Los  Angeles. 

Jolin  G.  Barry,  formerly  of  the  Geological  Department. 
Massachusetts  Institute  of  Technology,  and  now  mining 

geologist  and  engineer  of  El  Paso,  Texas,  recently  returned 
after  completing  an  extensive  geological  study  in  the  region 
of  Parral,  in  Chihuahua,  Mexico. 

Schuyler  LawTCnce  died  at  Wysox,  in  Pennsylvania,  on 

January  9,  after  a  year's  illness.  He  was  born  at  Topeka. 
Kansas,  in  1864,  the  son  of  the  then  Secretary  of  State  for 
Kansas.  In  1882  he  went  to  Mexico  as  engineer  to  par- 

ticipate in  the  building  of  the  Mexican  Central  railroad. 
Later  he  engaged  in  mining,  his  operations  being  centred 
in  Chihuahua,  and  chiefly  in  the  Santa  Eulalia  district. 
Soon  after  the  revolution  of  1910  he  left  Mexico  with  his 

family  and  settled  at  Wysoxj.  During  the  War  he  was  in 
charge  of  the  Intelligence  Department  of  the  Mexican  di- 

vision of  the  War  Trade  Board,  where  his  efficient  work 
received  high  praise. 
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THE   MBTAI^    MARKE^T 

METAL  PRICES 

San  PrandBco.  February  28 

Alumlnumduiit.  «nta  per  pound    65 

Aluminum  shi-^'ts.  cents  pi-r  pound    60 

Antimony,    cents    per    pound    6 — 8 
Copper,   electroljtic,   cintu  per  pound    13 — 13.75 
Lead    pl».  cenu  per  pound    4.95 —  o.flo 
Plfttinum,  pure.  i>er  ounce    S90 
PUtinum.  107.  Iridium,  per  ounce    SlOO 

Zinc.    Blab,   centa  per   pound    6.50 — 7.50 
Zmc-dust,    centB    per   pound    9.00 — 9.50 

EASTERN   METAL  MARKET 

(By  wire  from  New  York) 

February  27. — Copper  is  dull  and  easy.     Lead  is  active  and  firm.     Zinc 
It  quiet  and  steady. 

SILVER 

Below  are  riv^n  official  or  ticker  quotations  for  silver  in  the  open  market 
a»  dlftmruuhed  from  the  fixed  price  obtainable  for  metal  produced,  smelted. 
and  refined  exclusively  within  the  United  States.  Under  the  terms  of  the 
Pittmao  Act  Buch  silver  will  be  purchased  by  the  United  States  Mint  at  SI 

per  ounce.  Bubject  to  certain  emiU  charges  which  vary  slightly  but  amount 

to  approximately  three-eifhths  of  one  cent.  The  equivalent  of  dollar  silver 
(1000  fine)  in  British  currency  is  46.65  pence  per  ounce  (925  fine),  calcu- 

lated at  the  normal  rate  of  exchange. 

Date 
reb. 

New  York  London 
cents         pence 

21   64.87  H 
22  Holiday 
23   64  37V4 
24   6.)  50 
25   63.50 
26  Sunday 
27   63.75 

33.62  V4 
33  1214 

33.00 
32(12% 
32.62% 

32.50 

Average  week  ending 
Cents 

Jan.     16      60.06 
••      23      85.27 
"      30      65.46 

Feb.       6      66.35 
■■       13      65.75 
■•      20      65.44 
"       27      64.00 

Pence 

32.31 
34.90 
35.06 

35.00 34.22 

34.23 32.92 

1S20 

.132.77 

.131.27 

.125.70 
Apr   119.66 
May      102.69 
Juiw      90.84 

Jan. 
Feb. 
Mcfa. 

1021 
65.05 
59.55 
56.08 
69.33 

69.90 
68.51 

Monthly  averages 
192 

65.4 

1920 

July      92.04 
Aug   96.23 
Sept   93.66 
Oct   83.48 
Nov   77.73 
Dec   64.78 

1921 59.99 

61.59 

66.22 71.00 
68.24 
65.76 

COPPER 

Price*  of  electrolytic.  In  cents  per  pound. 
Data 
Fab.    21   12.75  Jan. 

••      22  HoUday 
••      23   12.62% 
••      24   12.62%        Fob. 
••      25   12.50 
"      26  Sunday M  07 

Jan. 
Feb. 
Meh. 
Apr. 
Hay 

1920 
.19.25 
.19.05 
.18.40 
.  1D.23 
.10  05 

June      10.00 

1021 

12  94 
12.84 
12  20 

12  BO 
12.74 
12.83 

12.50 

Monthly  averages 
1922 

Average  week  ending 
16   
23   
30   

13'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. 20   
27   

13.62 13.54 

13.48 

13.29 13.17 

12.88 12.60 

13.54 

1020 

July       19.00 
Aug   19.00 
Sept   18.75 
Oct   16.53 
Nov   14.63 
Dec   13.18 

1921 
12.48 
11.71 

12.03 12.06 

13.07 
13.64 

LEAD 

Lead  la  qaotcd  In  cents  per  pound.  New  York  delivery. 

Date 
Feb. 21    4.70 

22   noUday 
   4.70 
,    4.70 
   4.70 

S^in.liv 

M. 
24. 
28. 
56 
27. 

Jan 
Feb 
Meh. 
Apr. 
Mar 

June 

li'vn 8.66 
8.88 
e.22 
8.78 
a.Bfi 

8.43 

i!i':i 
4.116 
4  54 
4  08 
4  32 
601 
4.57 

.  .    4.70 
Monthly  averages 

102 

Average  week  ending 
Jan.      10   

23   
••       30   

Feb.        0   
13   
20   

■■       27   

4.70 
4.70 
4.70 
4.70 4.70 
4.70 
4.70 

4.70 July 
Aug. 

Sept. Oct. 

Nov. 
Dec. 

1920 
8.83 0.03 
8.08 

7.28 

6. .17 
4.76 

1921 
4.75 
4.40 4.61 

4.70 
4.70 4.70 

1922 

TIN 

Prloea  In  New  Tfirk,  In  cents  per  pound. 
Monthly   averages 

lO'M 
3.-.  04 

:r:  i  n 
"H  K7 

1020 
Jan        62.74 
Frh        Rn  87 
Mcb   ei.92 
Apr   62  17 
M«.T      54  99 
June     48  33 

1922 
32.04 

1920 

July       40.29 
Aug   47  60 
Sept   44  43 
Oct   40  47 
Nov   36  97 
Dec   34  12 

1921 
1922 

27.69 
26.35 
26.70 27.70 
28  03 
3249 

ZINC 

Zinc  is  quoted  as  spelter,  standard  Western  brands.  New  York  delivery, 
in  cents  per  pound. 
Date 

Feb.    21      4.82  % 22  Holiday 

"      23     4.85 

26   Sunday 
27   

4.85 4. 85 

Jan. 
Feb. 
Mch. 
Apr. 

May 

June 

1920 9.58 

9.15 
8.03 
8.76 
8.07 
7.92 

1921 
5.86 

5.34 5.19 
5.37 
5.37 
4.96 

4. 85 

Monthly   averages 

1922 

5.05 

Average  week  ending 
Jan.       If)    5.11 

23    5.04 
30    4.93 

Feb.         6    4.85 
13    4.84 
20    4.85 
27    4.85 

July  , 

Aug.  . Sept.  , 

Oct.  . Nov.  . 

Dec.  . 

QUICKSILVER 

1920 

8.18 
8  31 
7.84 

7.50 
6.78 

6.03 

1921 

4.41 
4  69 

4.74 
5.09 
5.18 

5.24 

The  primary  market  for  quicksilver  is  San  Francisco.  California  being 
the  largest  producer.  The  price  is  fixed  in  the  open  market,  according  to 
quantity.     Prices,  in  dollars  per  flask  of  75  pounds. 

Date  I    Feb.       14   50.00 
Jan.       31   50.00  "        21   50.00 
Feb.         7   50.00    I         "        28   50.00 

Monthly  averages 
1920 

Jan   89.00 
Feb   81.00 
Mch   87.00 

Apr   100.00 
May          87.00 
June         85.00 

1921 

50.00 

48.75 
45.88 
46.00 
50.00 49.50 

1922 

50.00 1920 July       88.00 
Aug   85.00 

Sept   75.00 
Oct   71.00 
Nov   .56  00 
Dec   52.50 

1921 

47.75 47.50 
47.60 
46.25 
4040 
49.50 

1922 

THE  EMPLOYEE  AND  THE  EMPLOYER  ARE  ENGAGED  IN 
COMSION  ENTERPRISE 

Waddill  Catchings.  a  director  of  the  Studebaker.  Endicott  Johnson, 
Underwood  Typewriter.  B.  F.  Goodrich,  and  several  other  large  industrial 

corporations,  in  the  February  'Atlantic  Monthly',  discussing  the  problems  of 
labor  and  capital,  says,  inter  alia,  that  the  labor  union  is  a  militant  or- 
ganiz.ation  and  aims  to  get  results  by  force,  not  necessarily  physical  force. 
The  strike  is  the  great  weapon,  and  to  make  it  more  effective  the  labor 
union  opposes  law  and  order.  Recently  the  American  Federation  of  Labor 
announced  the  determin-ation  that,  under  certain  circumstances,  where  the 

labor  union  disapproved  of  the  court's  decrees,  they  would  be  resisted, 
"whatever  may  be  the  consequences".  Not  onl.v  does  the  labor  union  oppose 
incorporation,  but  it  endeavors  to  secure  exemption  from  long-established 
laws  imposing  responsibility  for  collective  action. 

The  labor  union,  says  Mr.  Catchings,  seeks  to  get  more  for  the  work- 
man and  to  make  it  possible  for  him  to  work  less.  No  amount  of  pay  is 

satisfactory  if  more  can  be  obtained.  The  union  seeks  to  limit  output.  It 

opposes  the  piece-work  system  with  its  utmost  power  and  ̂ -igor.  All  efforts 
to  develop  a  common  enterprise  are  opposed.  The  weapon  is  the  strike. 
The  goal  is  more  pay,  less  work.  For  years  the  railroads  made  little 
effective  resistance  to  union  demands;  for,  whatever  the  cost,  the  public 

paid.  It  is  only  recently,  since  freight-rates  have  been  so  increased  as 
manifestly  to  destroy  industry,  that  the  railroads  have  learned  the  im- 

portance of  economical  management.  Now  it  is  a  question  whether  the 
unions  are  not  so  great  in  power  that  elBcient  management  cannot  be  es- 
tablished. 

During  the  present  period  of  depression  the  employers  will  naturally 
gain  strength  and  will  offset  much  of  the  adv.antage  gained  by  the  union 
during  the  War.  But  the  time  will  no  doubt  come  when  the  advantage 
will  again  be  with  the  union.  Thus  the  struggle  will  continue.  The  most 
serious  obstacle  to  sound  constructive  effort  in  solving  this  great  industrial 

problem  is  that  college  professors,  and  other  thoughtful  men  outside  of  in- 
dustry, favor  the  labor  union  in  a  struggle,  the  underlying  conditions  of 

which  they  do  not  yet  understand. 
Thoughtful  men  must  in  time  see  that  wh.at  is  needed  is  common  effort. 

Production  is  clc.irly  the  true  purpose  of  industry;  employer  .ajid  employee 
arc  inevitably  encagiii  in  a  common  enterprise.  Fair  w.ages.  hours,  and 
working  conditions  .aro  questions  of  fact,  to  be  decided  as  such.  This 
principle  demands  that  tlie  employer  sb.all  not  force  upon  the  employee 
wages,  hours,  and  working  conditions  merely  because  he  has  the  economic power  to  do  so.  ,.,.-*  j      ̂  

In  March  1918  the  Standard  Oil  Co.  of  New  Jersey  invited  refinery  em- 

ployees to  elect  representatives  to  confer  with  the  management.  AH  labor 

questions  have  since  been  determined  in  conference.  In  any  meeting  the 

representatives  of  the  company  are  never  more  numerous  than  the 
 em- 

ployees' representatives  present.  The  board  of  directors  is  the  final  .author- 

itv  but  in  actual  practice  all  matters  are  harmoniously  settled  in  joi
nt  con- 

ference Of  course  the  unions  fight  all  such  plans  adnpte<i  by  the  Standard 

Oil  Co  to  the  utmost.  If  wages,  hours,  and  working  conditions  are  to
  be 

determined  fairly  as  questions  of  fact,  there  is  no  need  of  the  unions. There  is  no  longer  a  struggle.   

MONET   AND   EXCHANOF, Foreijm  quotations  on  February  28  are  lis  follows:  ,,  .„„ 
Sterling,   dollars.  Cable         J' ,5  ̂  

Dem.and        •    4.42  Vi 
Franc,  cents:  Cable    9  JJ 

Demand        ■    *'■*'? 
Lira,   cents:  Demand       •  •    5.^0 

Mark,   cent:      '•  ••    "•*" I 
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Eastern  Metal  Market 

New  York,  February  22. 

The  markets  have  varied  as  to  activity  during  the  last 

week;  some  are  fairly  active  and  others  stagnant. 
Buying  of  copper  continues  very  light  and  prices  have 

again  declined  to  new  levels  on  this  movement. 
Sales  of  tin  have  been  large,  but  prices  have  fallen. 
The  lead  market  has  been  active  but  there  has  been  no 

change  in  prices. 
Zinc  is  in  poor  demand,  but  prices  are  fairly  steady. 

IRON   AXD  STEEL 

Increased  pig-iron  and  steel  making  is  the  outstanding 
factor  of  the  week;  it  is  the  response  to  necessity  buying 
and  the  purchases  of  railroad  cars  and  track  material  of 
the  past  month. 

The  Steel  Corporation  is  operating  at  better  than  50%; 
l)ut  business  accumulated  by  the  independents  has  shortened 

the  gap  between  their  scale  of  operations  and  that  of  the 
corporation.  The  February  production  rate  promises  to 
exceed  measurably  the  January  output,  which  in  steel  was 
46J%   of  capacity. 

An  unexpected  development  was  a  well  defined  effort  to 

stabilize  pig-iron  prices.  The  demand  for  bridge  and  build- 
ing construction  is  indicated  by  fresh  projects  involving 

22.000  tons  and  the  awards  aggregating  14,000  tons.  Janu- 
ary's business  in  fabricated  structural  steel,  12,100  tons, 

was  at  a  rate  of  40%  of  the  country's  capacity  and  is  barely 
13%   under  the  January  average  for  10  years. 

COPPER 

There  has  been  no  improvement  in  demand  but  there  has 
been  a  further  softening  in  prices  to  new  low  levels  tor  the 

year.  Electrolytic  copper  for  February-March  delivery  is 
available  and  has  been  sold  in  small  quantities  from  13  to 
13.25c., delivered,  or  12.75  to  13c.,  New  York  or  refinery,  but 
large  quantities  from  large  producers  cannot  be  bought  as 
low  as  this.  Sales  are  made  largely  by  dealers  and  small  pro- 

ducers who  for  one  reason  or  another  are  making  offerings 
down.  It  is  believed  by  some  that  the  low  point  has  been 
reached  because  sellers  can  hardly  go  lower  without  making 
undue  sacrifices.  Very  little  is  heard  of  export  demand,  but 
it  is  interesting  to  note  that  official  data  for  1921  show  that 
exports  of  refined  copper  in  that  year  were  larger  than  in 
1919  or  1920.  The  1921  total  was  596,117,247  lb.,  against 
438,160,818  lb.  in  1919  and  551,226,793  lb.  in  1920.  Last 
year  Germany  took  233,072,479  lb.,  over  39%,  while  in 
1919  she  bought  only  6,831,400  pounds. 

TIN 

The  last  week  has  been  fairly  active,  at  least  on  February 
15,  16,  and  17.  on  which  days  good  sales  of  Straits  tin, 
mostly  future  shipment,  were  made.  On  February  15  about 

400  to  500  tons  changed  hands,  with  consumers  the  princi- 
pal buyers.  On  February  16  about  150  tons  was  sold  to 

consumers  and  on  February  17  about  150  tons  to  consumers 
and  dealers.  The  market  has  sagged,  however,  practically 
each  day  until  yesterday,  when  spot  Straits  was  quoted  at 
29.25c.,  New  York.  Monday,  however,  was  an  inactive 
market,  the  break  to  under  30c.  being  largely  due  to  a 
sharp  decline  in  the  London  market  on  Monday,  February 
20,  due  to  the  liquidation  of  a  Dutch  syndicate.  It  is  stated 
that  on  Monday,  Banca  tin  was  offered  for  shipment  from 
England  or  Holland  at  29c.,  delivered.  New  York.  Quota- 

tions on  the  London  market  yesterday  were  £140  per  ton 
for  spot  standard,  £141  17s.  6d.  for  future  standard,  and 
£142  15s.  for  spot  Straits,  all  about  £12  per  ton  below 
prices  a  week  ago.  Arrivals  thus  far  this  month  have  been 
2260  tons,  wUh  7835  tons  reported  afloat. 

LEAD 
A  fairly  good  business  is  reported  to  have  been  transacted 

in  the  last  week,  amounting  to  several  thousand  tons,  most- 
ly for  delivery  in  March  and  to  consumers  in  various  lines 

of  business.  Prices  are  firm  and  unchanged  at  4.70c.,  both 
New  Vork  and  St.  Louis,  as  that  of  the  leading  interest  and 
4.40c.,  St.  Louis,  and  4.70  to  4.75c.,  New  York  and  Eastern 
point,  as  that  of  the  independents. 

ZINC 

The  market  is  not  yet  awake  from  its  lethargy,  and  sales 

are  confined  to  small  lots  for  early  delivery  to  meet  con- 

sumers' immediate  needs.  Quotations  for  prime  Western 
are  unchanged  at  4.50c.,  St.  Louis,  and  4.85c.,  New  York, 
for  early  or  February-March  delivery.  The  fact  that  this 
quotation  has  prevailed  tor  several  weeks  is  the  principal 
encouraging  feature. 

Exports   for    1921,   according   to   official   data   just   made 
available,   were  at  the  low  point  of  4,785,657   lb.,  against 
204,354,308  lb.  in  1920  and  243,830,348  lb.  in  1919.     Japan 
took  2,645,355  lb.  of  the  1921  exports,  or  nearly  60%. 

ANTOIONY 

The   market   is   quiet   and    quotations   are   unchanged   at 
4.40c.,  New  York,  duty  paid,  for  wholesale  lots  for  early 
delivery,  with  jobbing  lots  at  4.50  to  4.70c.  per  pound. 

ALUMINUM 

The  market  is  quiet  and  without  feature.     The  quotation 
of  the  leading  interest  continues  unchanged  at  19  to  19.10c. 
per  pound  f.o.b.  plant,  for  wholesale  lots  of  virgin   metal, 
98   to   99%    pure  for  early   delivery,  with   the   same  grade 
obtainable  at  17  to  ISc.  per  pound.  New  York,  duty  paid. 

ORES 
The  market  is  still  very  quiet.  One  dealer  states  that 

actual  business  has  been  for  export  to  Europe  and  this  is 
coming  from  ore  in  the  hands  of  sellers  who  do  not  care  to 
hold  it  any  longer.  Prices  are  around  1 2  per  unit  and 
higher,  depending  on  the  grade  of  ore. 

Imports  of  tungsten  ores  in  1921  were  1441  gross  tons, 
against  1740  tons  in  1920  and  8400  tons  in  1919.  Of  the 
1921  imports,  704  tons  was  Chinese  ore  and  284  tons  came 
from  Hongkonk,  with  148  tons  from  Chile. 

Molybdenum:  A  slight  improvement  is  reported  but  it  is 
insignificant  and  quotations  are  unchanged  at  45  to  50c. 
per  pound  of  MoS.  in  regular  concentrates. 

Manganese:  No  transactions  are  reported,  but  it  is  the 
general  opinion  that  no  high-grade  foreign  ore  can  be 
bought  at  less  than  25  to  26c.  per  unit,  seaboard. 

Chrome:  A  little  more  inquiry  is  reported,  but  quota- 
tions are  unchanged  at  $19.50  to  $20  per  ton  c.i.f.,  Atlantic 

ports. FERRO-ALLOYS 

Ferro-Mansanese:    The  market  for  both  foreign  and  do- 
mestic alloy  is  on  a  basis  of  $62.50,  seaboard,  but   buying 

is   not  heavy  and   is  confined   to   carload   lots   for   early  de- 
livery.    Inquiries  before  the  market  total  about  500  tons. 

Spit'seleisen :  In  the  absence  of  any  stocks  of  20%  alloy, 
available  demand  for  the  16  to  19%  grade  is  fairly  good, 

inquiries  totaling  1000  tons,  for  which  $30,  furnace,  is  the 
minimum. 

Ferro-timssten:  The  market,  is  dull  and  without  feature. 

quotations  being  technically  unchanged  at  40  to  45c.  per 

pound  of  contained  tungsten,  with  the  foreign  alloy  quoted 
at  50c.  f.o.b.  Atlantic  ports. 

Perro-chrome:  No  improvement  in  business  is  noted  and 

quotations  are  nominal  at  12  to  14c.  per  pound  of  contained 

chromium,  delivered  in  standard  alloy,  depending  on  the 
composition,  and  other   conditions.   , 
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Current  Prices  of  Commodities 

The  flpures  given  on  this  page  represent  the  regular  cur- 
rent price,  at  the  time  of  our  going  to  press,  to  industrial 

buyers  of  standard  commodities  in  small  wholesale  lots  on 

San  Francisco  Bay.  They  should  not  be  construed  as  being 

quotations  nor  as  being  either  the  lowest  or  the  highest 

price;  they  are  given  rather  as  a  guide  by  which  to  follow 

the  trend  of  the  market  or  to  estimate  the  approximate  cost 
of  materials  and  supplies. 

CHEMICALS  AXD  ASSAYEKS'  .SCPPLIES 

Add.  nilpbuilc.  com"l  66'.  In  drums,  per  100  lb   1.00  to  1.50 
  carboys  "           2.00  to  2.75 

C.  P..  Bib.  bottlen.  in  barrels,  per  pound    0.23% 
••  "  "      bulk.  In  carboys,  per  pound    0.18% 
■•    muriatic,  com'l.  in  carboys,  per  100  lb   2.25  to  3.25 

C.  P..  6-lb.  bottles,  in  barrels,  per  pound    0.2S% 
••  "      bulk,  in  carboys,  per  pound    0.22% 

••    nitric,  com'l.  in  carboys,  per  100  lb   "25  to  8.35 
••        ••      c.  P..  7-lb.  bottles,  in  barrels,  per  pound    0.38 
■•        •*  "      bulk,  in  carboys,  per  pound    0  27% 

Anrols.  rrounU.  in  barrels,   per  pound    0.14 
Borax,  cryst.  and  cone,  bars,  per  100  lb   5.25  to  6.00 

powdered,   in  barrels  "           5.50  to  6.50 
"        riaas.  rround.  30  mesh,  cases,  tin  lined,  per  100  !b.  18.50  to  17.50 

Bone  ash.  60  to  80  mesh,  in  barrels,  per  100  lb           8.50 
Cyanide,  sodium.  96  to  BS%.  1001b.  drums,  per  poiind.   27  to  37 
Lead  acetate,  brown,  broken  casks,  per  100  lb        16.00 

white         ■■  •■  ■•         19  00 
"  "       crystals,    per    pound          0.20 

••     C.  P.,  te«t..  rranulaled.  per  100  lb        17.50 
  heet.  per  100  lb        14  50 

Litbarce.  0.  P..  silver-free,  per  100  lb        15.50 
com'l.   per   100    lb        12  50 

Maniranese  oxide,  bulk,  imported  in  barrels,  per  lb          0.08 '^i 
Mancanese  di-oxide.  bulk.  Caucasian    (857»  MnO..  -  %  %  Fe).  in 

casks,  per  ton          60.00 
Potassium  nitrate,  double  reCd.,  small  cryst.,  in  barrels,  per  pound       0  14>,4 

'•         "         granular  "  "  0.1.) 
■•  "  •'         ■•         powdered  "  "  0.17% 

carbonate,  calcined.  In  barrel  lots,  per  lb   0.09  to  0.13 
'•       permanganate,  in  drums,  per  pound          0.40 

Silica,  powdered.  In  baps,  per  pound          0.03 
Soda,  carbonate  of  (ash),  in  sacks,  per  100  lb   2.50  to  3.00 

in  barrels  "        3.00  to  3.50 
bicarbonate  of  "  "        2.75  to  3.50 
cauptic.  ground.  98%       "  "        5.25  to  6.00 

solid         "  '•  '•        4.30  to  4.75 
ELECTRICAL  SUPPLIES 

Armored  copper  cable,  size  8.  BXL  3.  lead  and  armor,  100-ft.  lots 
per  1000  ft      700.00 

Armored  copper  cable,  size  8.  BX  3.  armor.  100-ft.  lots,  per  1000  ft.  375.00 
Conduit,  iralranized  iron.    "4  -in.,  per  100   ft        10.00 

'•     2-in.  "         31.45 
Copper  wire,  size  0.  bare.  200  to  1000-lb.  lots,  per  100  lb        18.20 

"     10.  triple-braid,  weather-proof,  coil  lots,  per  100  lb.      23.00 
•■        '*      14.   single-braid,   rubber-covered      "      per  1000   ft.        7.70 

Insulators,  rlasa  for  telephone.  Ko.  9  pony,  per  1000        55.00 
power.  No.   14.  per   1000        68.30 

porcelain.  (1(100  v..  No.  44.  per  100        10.35 

Porcelain  knobs.  No.  5%.  lOd.  -nailif.  per  1000        36.40 
••     solid,    per    1000        20.30 

"3%      ••  •'         69.30 
tube*.  5/16  by  3.ln.        "                  9.05 
••  %      ••  6-ln.         ■•         38.15 

Sockets,  weather-proof,  molded.  No.  60.666.  per   100        27  60 
Telephone  wire.  Iron,  size  12,  half-mile  lots,  per  100  lb          8.75 
EXri.OSIVES 
Blantlni  c.ips,  No.  8.  In  lots  of  5000.  per  1000        14.11 

electric,  n  ft..  No.  8.  in  lots  of  1000.  per  box  of  100.        7.31 

Blaatlnr-powder.  "B"  soda,  in  lOO-keg  lots,  per  keg  of  25  lb          1.95 
Dynamite,  nitro-glycerine.  40%,  in  ton  lots,  per  100  lb        18  00 

grlntlnc  "  ••  ■•          18.00 
ammonia  *'  "  "         17.00 

Fuse,  common,  in  case  lots,  per  1000  ft          7.22 

'•    waterproof,  triple  tape,  in  case  lots,  per  1000  ft          9.01 

Coal,  rtah  steam.  }3  .'lO  at  mine,  plus  $7.25  freight  to  California 
terminal  points.  In  carload  lots,  per  ton    10.75 

Coal,  blacksmith's,  in  c-u-load  lots,  per  ton    21.00 
in  «mall   lots,   per  ton    24.00 

Coke.  In  carload  lota,  per  ton    25.00 
Fuel  rHI    per  barrel    1.50 
Dteorl   oil.    per  gallon    0.04  y, 
Di-lilliile                             0.16% 
Gasoline        "           '        0.22% 
H,\Kr>".\Rr. 
Anil  friction   metal,   per  pound    0.18 

Babbitt    genuine  "            0  42  % 
BraM  sheets,  halfhard  and  soft    per  pound    0.24% 
Dril'  i-teel.  hollow,  flrsl  grade,  in  ton  lots,  per  pound    0  18 

•""d  ••  "          0.11 
Plsb-plal«  Iwlta,  %  by  2-ln  .  per  1»0  lb    7.80 

Nails  and  spikes   (20d  to  60d  b.ise).  per  keg    4-()(V 
Nuts,  hot  pressed.   ?i-in.,  hexagonal,  per  100  lb    9.45 

cold  punched                  "                       "            H.3."> 
Picks,  mining.   5.1b..  per  dozen    11.3."> Shovels,  carbon  steel.  No.  2.  long  handles,  per  dozen    15.00 
Track  spikes.  %  by  4-in..  per  100  lb    4  (i 5 
HEAVT   STEEL  AND   PIPE 

Bar  steel,   soft,  per  100  lb    3.25 
Rails,  steel.  16-!b..  per  100  lb    3  Oil 
Reinforcing-steel.    per    100    lb    3.25 

Sheets,  corrugated,  galvanized  iron.  26-gauge.  per  100  lb    6.2."> 
flat                        •■               "              "                      ••               6  15 

"          flat,  black  iron                              *'                     "              5.50 
Structural  T's.  channels.  .Tillies,   and  beams               "              3.35 

A  deduction  of  15c,  per  100  lb.  is  made  on  the  above  when 
purchased   in   carload    lots. 

Bars,  steel,  square,  cold-rolled,  per  100  lb    fi  00 
Pipe,  wrought-iron.  black,  st^uidard.   1%-iu..  per  100  ft    10.50 

galvanized        "             "                       "             13.70 
black              '•          4-iu.                       ■■             45.00 

"  extra  strong     *'                        "             78.7.'> 
Shafting,  cold-rolled   (2Vi   to  3-in.  base)                    "            4.rt.> 
HOISTING-ROPE 

Discounts  for  delivery  from  Pacific  Coast  stocks  are:  cast-steel. 
37%7£j;  extra  strong  cast-steel.  35%;  plow-steel.  40%:  blue-centre 
steel.  35%.  The  following  illustrations  indicate  the  net  price  lor 
each  kind  of  rope,  in  standard,  6-strand.  19-wire.  1-in.  rope. 

Blue  centre  rope,   per   foot    0.37."> 
Cast-steel  rope,   per  foot       0.33.> 

"     extra  strong,  per  foot    0.240- 
Plow-steel  rope,  per  foot       0  338 

LUMBER 
The  figures  given   are  subject  to  variation,   depending  upon   the 

size  and  Icntrth.     A  charge  for  cartage  is  also  to  be  added.     Prices 
are  furnished  by  Van  Arsdale.   Harris  Co. 
Fir.   No.   2   clear   and   better.   1   to   3  in.   thick,   up   to   12   in.   wide. 

per  thousand  feet    (M)        75  on 

Fir.  common,  base  price,  per  M    2.»4  no 
Fir.  common.  B  by  6-iii.  up  to  13  by  13-in..  per  M    33.00 
Redwood,  rough  mprchanl:ible.  1  to  4  in.  thick,  per  M    45.011 

clear.  1  to  2  in.  thiclc.  up  to  12  m.  wide,  per  M    im  nii 
Spruce,  'B'  nnd  better.  1  to  2  in.  thick,  up  to  16  in.  wide,  per  M.  .  .  8"  "" 
Sugar-pine.  No.  1  and  3  clear,  2  in.  thick,  up  to  1(!  in.  wide,  per  M.  315.0(1 

White  pine                 "                             "                           "                          "  14.'). (ID MISCELLANEOUS 

Air-hose.  1-in..  5-ply.  plain,  per  foot   0  48  to  "  '<■• 
Candles.  'Granite'  mining,  fi-lfi-40.  extra  hard.  10. case  lots,  per  case  ().30 
Carbide,  in   100-lb.  cans,   per  can    7.35 

Cotton  waste,  best  grade,  per  100  lb    14  .'lO 
Diamonds  for  drilling,  according  to  size,  per  carat   50.00  to  7."i  Od 
Manila  rope,  grade  1.  per  pound    017 

"           "           "     2    (standard),  per  pound    0  1'' 
Packing,    (tax.    per   pound      0.32  to  0.S5 

sheet  "         0.25  to  1  (10 
"       steam  or  water,  first  grade,  per  pound    0  -") 

Silex  lining,   crated,  per  long  ton    45.00 
Tube-mill  pebbles,  Danish,  selected   (in  bags),  per  long  ton    25.00 
Zinc-dust,   in   350-lb.    boxes,    per   100   lb    8.75 

•      sheet,  3(1  in.  by  .S4  in..  No.  !)  g.auge.  in  ton  lots,  per  100  lb .  .  .  13.35 
PORTI,.\XD   CEMENT.   LIME,   ETC. 
Fire-brick,  clay,  per  1000.  in  carload  lots.  Livermore  Star  Brand.  .  55.75 
Fire-clay,  in  bags,  per  ton    IS  Oc 
Lime,  lump,  in  barrels,  per  barrel  of  180  lb    2.(i5 
Portl.ind   (.rmeilt,    in   b.Tg,-;.   ])er   b.irrcl    of   .380   lb    .'!..).» Allowance  of  15c.  for  bags  returned  in  good  condition. 
Portland  cement,  in  barrels,  per  barrel  of  400  lb    4.3;{ 

A  deduction  of  50c.  per  barrel  is  made  on  lime  and  cement 
when  sold  in  carload  lots;  53c.  for  cement  in  bags. 

ORES   AND   MINERALS 
The  following  prices  represent  approximately  what  can  be  obtained  for  the 

products   indicated   delivered    at   points    on   San    Francisco   Bay.      These,    of 
course,   vary   widely   with   the  grade  and   purity  of  the  ores.      The  presenl 
stagnant   condition    of   the   market   makes   many   of   the   quotations  purely 
nominal;  most  of  the  ores  can  be  purchased  at  these  prices,  but  it  should 
be  understood  that  it  is  not  easy  for  the  producer  to  market  them  at  this. 
time. 
Antimony  ore.  approximately  free  of  lead  and  arsenic,  not  less 

than  50%  Sb.  per  %           60e 
Asbestos  (crysotile).  according  to  length  of  fibre,  per  ton.  .  .  .S35  to  83000 
Barite.  white  and  free  of  iron   (crude),  per  ton        5  to  10 
Bismuth  ore.  not  less  than  20%  Bi.  per  %  Bi      10  to  15 
Feldspar,  crude,  lump,  free  of  iron,  per  ton        5   to  10 
Fluorspar.  85%  calcium  fluoride,  per  ton      15  to  20 
Fuller's  earth    ground  to  p.iss  .SO-mesh.  per  ton        5  to  10 
Graphite,    powdered,    per    pound      3c.   to  6c. 
.MagncFUp.   calcined,   per  ton      25  to  ,35 
Manganese  ore.  less  than  0  75%  Pe:  less  than  6%  SiO..  per  ton  20  to  25- 
Mica,  according  to  size,  clearness,  and  clearage,  per  pound ...      1   to  8 
Molybdenite,  not  less  than  85%.  free  of  copper,  per  %  MoS».  .      8  to  12 
Ochre,  according  to  strength,  crude,  per  ton        8  to  15 
Sulphur.  fl!i.p%  pure,  only  trace  of  As  and  Se.  per  ton      15  to  18 
Talc,   ground,  commercial,  per  ton      24   to  38 
Tin  ore.  not  less  than  60%  Sn.  per  %  Sn        4  to  8 
Tungsten  ore.  not  less  than  65%  WO3.  per  %  WO.,   3.76  to  3  00/ 
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EWPROVEMEXT  I\  AIR-DVSIP  CARS 

The  requirements  of  mining  operations  have  been  respon- 
sible for  much  of  the  recent  development  in  the  larger  sizes 

of  air-dump  cars.  With  steam-shovel  contractors  the  12-yd. 
size  still  is  the  greatest  favorite,  for  obvious  reasons;  but  for 

heavy  stripping  operations  and  handling  low-grade  ore  be- 
tween the  mine  and  the  mill,  where  permanent  tracks  can  be 

established  and  maintained  in  first-class  condition,  the  ten- 
dency has  been  toward  larger  and  larger  loading  units.  In 

building  air-dump  cars  of  3  0-yd.  capacity,  for  use  on  the 
Mesabi  Iron  Range,  by  the  Oliver  Iron  Mining  Co.,  which  is 
a   subsidiary   of   the    United    States    Steel   Corporation,   the 

the  Hercules  Powder  Co.  Hercules  Special  No.  1  averages 

about  270  cartridges  IJ-in.  by  8-in.  size,  per  100  lb.,  and 
Hercomite,  300  to  310.  In  other  words,  when  you  buy  100 

lb.  of  Hercules  Special  No.  1  you  get  about  70  more  IJ-in.  by 
8-in.  cartridges  than  you  would  if  you  had  bought  Extra 
(ammonia)  dynamite.  This  is  an  increase  of  35%.  If  you 

buy  Hercomite  you  get  over  100  more,  an  increase  in  num- 
ber received,  of  more  than  50%. 

A  cartridge  of  Hercules  Special  No.  1  costs  about  25% 
less  than  a  cartridge  of  35%  Extra  dynamite,  and  is  even 
cheaper  than  a  cartridge  of  20%  Extra  dynamite.  In  fact, 

Hercules  Special  No.  1  and  Hercomite  are  cheaper  per  car- 

A  30-jd.  Car  Fitted  with  Air-Dumping  Equipnu  iit  at  Uoth   Eiuls 

Western  Wheeled  Scraper  Co.  of  Aurora,  Illinois,  was  con- 
fronted with  the  desirability  of  distributing  the  dumping 

strain  over  the  length  of  the  car  bed.  In  dumping  3  5  to  3  8 
cu.  yd.  of  heavy  material,  heaped  into  a  30-yd.  car,  the  strain 
necessarily  is  very  great.  The  manufacturers  solved  this 

problem  successfully  by  installing  two  vertical  cylinders  in- 
stead of  one,  on  each  side  of  the  30-yd.  car.  The  Western 

25-yd.  and  20-yd.  cars,  used  in  the  Copper  Queen  and  United 
Verde  operations,  are  eight  feet  shorter  in  the  bed  and  con- 

sequently the  single-cylinder  dumping  mechanism  is  suffi- 
cient. 

VOLUME  V.  WEIGHT  OF  DYNAMTTE 

Extra  (ammonia)  dynamite  in  1}  in.  by  S  in.  cartridges 
will  run  about  200  cartridges  per  100  lb.;  straight  nitro- 

glycerin dynamite  about  the  same  number.  Compare  any 
of  these  grades  on  a  cartridge-count  basis  with  Hercules 
Special  No.  1  or  Hercomite  which  are  among  the  most  recent 
brands  of  high  explosives  manufactured  and  introduced  by 

tridge  than  any  other  high  explosives  manufactured  by  the 
Hercules  company. 

Furthermore  (note  this  carefully)  it  has  been  demon- 
strated by  many  tests  on  both  small  and  large  shots  that 

Hercules  Special  No.  1  can  frequently  be  used  with  complete 
satisfaction  without  increasing  the  number  of  cartridges  per 

charge  over  the  number  of  35%  or  even  40%  Extra  dyna- 
mite cartridges  that  had  been  used  before  the  change  was 

made.  In  such  cases  a  clear  saving  of  approximately  25%  is 
made  by  using  Hercules  Special  No.  1.  If  you  are  now  using 
35%,  30%,  20%,  or  lower  strength  dynamites,  you  may 
save  money  by  making  the  change.  You  may  be  able  to  do 
so  if  you  are  using  40%.  True,  Hercules  Special  No.  1  and 
Hercomite  cost  a  trifle  more  per  100  lb.  than  35%  dynamite, 

but  their  cost  per  cartridge  is  less  than  that  of  20%  dyna- 
mite, and  as  stated  above.  Special  No.  1  often  replaces  35% 

and  sometimes  even  40%  dynamite,  cartridge  for  cartridge. 
Forget  the  cost  per  100  lb.  Figure  on  a  basis  of  cost  per 
cartridge  and  a  comparison  of  work  done  per  cartridge.     I3 
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this  way  you  will  arrive  at  your  true  explosive  cost.  In 
many  different  sections  of  the  country,  Special  No.  1  is  re- 
placine  other  grades  of  explosives  tor  shooting  small  ma- 
chlnu-Urilleil  holes,  and  in  blockholing,  at  a  considerable 
saving  to  the  operator. 

It  Is  not  claimed  that  Hercules  Special  No.  1  will  meet 

every  need.  For  example,  in  blasting  certain  tight  forma- 
tions a  concentrated  explosive  charge  at  the  bottom  of  the 

drill-hole  is  necessary.  In  such  cases  60%  or  higher 
strength  dynamites  are  often  desirable.  Although  a  given 
weight  of  Special  No.  1  contains  approximately  the  same 
amount  of  explosive  strength  as  60%  dynamite,  yet  due  to 
its  greater  bulkiness  Special  No.  1  will  fill  a  larger  volume 
than  an  equal  weight  of  60%  dynamite.  In  other  words 
when  comparing  Special  No.  1  with  dynamite  on  an  equal 
weight  basis.  Special  No.  1  figures  about  60%  in  strength 
but  when  comparing  equal  volumes,  its  strength  is  between 
30  and  40%. 

Kxplosives  can  be  judged  in  two  ways,  namely,  by  their 
weight-strength  and  bullc-strength.  In  many  cases  where 
40%  and  lower  strengths  of  dynamite  are  now  being  used 
in  rock  blasting,  the  use  of  Special  No.  1  will  effect  an  ap- 

preciable saving.  This  includes  work  at  open-pit  mines, 
quarries,  railroad  and  highway  excavations,  underground 
stoping,  etc. 

As  previously  stated,  Hercomite  costs  even  less  per  car- 
tridge than  Hercules  Special  No.  1  because  it  runs  over  300 

cartridges  IJ  in.  by  8  in.  per  100  lb.  compared  to  about  270 
for  Special  No.  1,  while  100  lb.  of  either  may  be  obtained  at 
tne  same  price. 

This  makes  Hercomite  more  economical  than  Special  No. 
1  on  work  for  which  it  is  suited.  The  truth  is,  that  the  com- 

mon practice  of  using  a  unit  of  weight  for  buying  dynamite 
and  a  unit  of  volume  for  its  consumption,  without  consider- 

ing the  number  of  volume  units  (cartridges)  obtained,  is 
often  a  costly  one  to  the  purchaser.  Many  a  man  thinks 
that  powder  is  powder  and  fails  to  make  a  careful  analysis 
of  the  dynamite  he  buys  from  a  standpoint  of  both  volume 
and  weight  strengths.  If  this  analysis  of  the  subject  has 
started  the  reader  thinking  along  this  line,  it  will  have  ac- 

complished its  purpose. 

MERCO  PRKCIFITATIOX  PROCESS 

In  designing  a  modern  milling  and  cyanidation  plant  the 
metallurgist  of  today  has  the  option  of  several  different 
systems  for  crushing  and  grinding  the  ore  and  for  its  subse- 

quent cyanide  treatment.  The  sandy  portion  may  be  leached 
In  various  ways  and  there  are  numerous  devices  for  treating 
and  agitating  the  slime.  Both  pressure  and  vacuum  slime- 
fllters  are  available  tor  separating  the  precious  metal-bear- 

ing solution  from  the  residue,  and  counter-current  decanta- 
tlon,  used  in  conjunction  with  filters,  is  found  in  the  more 
recently  designed  plants,  says  a  new  catalogue  published  by 
the  Merrill  Company. 

However,  for  recovering  or  precipitating  gold  and  silver 
from  cyanide  solutions,  no  method  has  yet  been  found  to 
compete  successfully  with  the  use  of  zinc,  or  alloys  of 
that  metal.  The  sodium  sulphide  precipitation  at  Cobalt 
and  the  charcoal  precipitation  at  Youanmi,  Australia,  con- 

stitute the  only  known  exceptions,  and  these  methods  have 
not  proved  applicable  elsewhere.  Electrical  precipitation 
has  been  repeatedly  tried,  but  power  and  operating  costs 
are  prohibitive  and  a  'barren'  tailing  cannot  be  obtained. 

There  are  two  distinct  methods  of  carrying  out  zinc  pre- 
cipitation: for  maximum  efficiency  both  involve  the  pre- 

liminary use  of  the  Crowe  vacuum  process  in  which  the  so- 
lutions are  exposed  to  a  high  vacuum  in  a  suitable  receiver 

and  practically  all  of  the  dissolved  oxygen  removed.  The 
operation  of  precipitation  is  essentially  one  of  'reduction' 
by  nascent  hydrogen,  formed  in  the  solution  by  the  precipi- 

tant.    So  long  as  dissolved  oxygen  is  present  It  will  immedi- 

ately coiul)ine  with  the  hydrogen;  the  whole  opiration  of 
precipitation  is  simplified  and  cheapened  by  the  simple  me- 

chanical elimination  of  this  interfering  element.  Following 
this  preparatory  treatment  the  solutions  are  precipitated 
either  by  the  Merrill  process  or  on  zinc  shavings. 

The  Merrill  precipilntion  process  has  long  since  become 
standard  equipment  in  cyanide  plants  on  the  American  con- 

tinent. Used  first  by  the  Montana  Mining  Co.,  at  the  Home- 
stake  mine  in  South  Dakota,  the  economies  and  obvious  ad- 

vantages of  the  i)iocess  soon  led  to  its  use  elsewhere,  in  a 
great  many  instances  displacing  zinc-boxes.  Until  the  ad- 

vent of  the  Crowe  process,  some  diBiculties  were  experienced 
in  efficiently  precipitating  the  extremely  weak  solutions  used 
on  the  Rand  in  Africa.  These  solutions  are  low  in  gold  and 
contain  only  traces  of  cyanide  and  alkali,  and  careful 
manipulation  with  additions  of  fresh  cyanide  and  lead  salts 
was  necessary  to  obtain  good  results.  The  removal  of  dis- 

solved oxygen  has  eliminated  all  of  these  troubles;  perfect 
precipitation  is  obtained  in  Africa,  as  well  as  in  America, 
and  solutions  containing  less  than  0.1  lb.  of  free  cyanide 

(NaCN).  "Trace  barrens'  of  under  one  cent  are  obtained 
with  remarkably  rich  precipitates;  on  gold  ores  the  raw 
product  from  the  presses  contains  3  0  to  60%  bullion,  on 
silver  ores  from  75  to  90%. 

The  precipitant  for  use  with  the  Merco  precipitation 

process  is  marketed  under  the  trade  name  of  'Merrillite'. 
and  is  an  alloy-zinc  dust  of  unusual  uniformity  and  fineness. 
For  the  precipitation  of  gold  solutions,  the  use  of  this  pre- 

cipitant is  now  almost  universal,  and  even  on  silver  ores, 
where  the  requirements  are  not  so  exacting,  the  higher 
efficiency  and  better-grade  precipitates  obtained  with  the 
Merco  product  have  secured  and  hold  the  business  of  most 
of  the  silver  cyanidation  plants  in  Mexico  and  America. 
The  two  largest  cyanide  plants  to  be  built  during  1922  will 
be  the  United  Comstock,  on  the  old  Comstock  Lode  at  Vir- 

ginia City,  Nevada;  and  the  New  State  Areas,  on  the  Rand 
in  South  Africa.  The  former  will  have  a  capacity  of  75.000 
tons  of  ore  per  month  and  the  latter  an  initial  capacity  of 
50.000  tons.  Both  will  use  Merco  precipitation,  the  Merrill 
process,  and  the  Crowe  vacuum  process. 

NEW  BULLETIN'   REGARDING  QUIGLEY  PULVERIZED- 
FUEL  SYSTEM 

A  new  bulletin  on  the  Quigley  fuel  systems,  comprising 

methods  of  preparing,  transporting,  and  burning  of  pul- 
verized fuels  has  just  been  published  by  the  Hardinge  Co., 

120  Broadway,  New  York. 
This  bulletin  is  known  as  No.  12  and  treats  the  subject 

of  pulverized  fuels  in  a  manner  never  before  attempted. 
One  of  its  distinguishing  features  is  the  fact  that  emphasis 
is  laid  upon  the  methods  employed  properly  to  prepare  and 

burn  powdered  coal,  instead  of  on  a  discussion  of  the  pul- 
verizer. 

Aside  from  complete  plant  layouts,  what  they  term  as  a 
Unit  Milling  Plant  is  described.  This  layout  is  radically 
different  from  anything  ever  before  developed.  The  system 
comprises  a  method  of  pulverizing  and  transporting  the 
coal  to  one  or  more  furnaces  in  the  same  locality,  at  the 

same  time  securing  positive  regulation  and  continuous  op- 
eration over  extended  periods.  The  cost  of  this  unit  is  but 

a  fraction  of  that  of  the  larger  systems  where  coal  must  be 
transported  several  hundred  feet  to  a  number  of  furnaces. 

From  the  incomplete  list  of  users  shown  in  the  back  of 

the  book,  it  is  evident  that  the  facts  presented  in  this  cata- 
logue are  backed  by  a  considerable  amount  of  experience, 

for  not  only  does  this  list  include  companies  in  many  classes 
of  industries,  but  the  range  of  capaciy  tor  the  complete  pul- 
verized-fuel  plants  is  extreme. 

This  catalogue  will  undoubtedly  be  useful  to  the  engineer 
designing  power-plants  or  furnaces  requiring  considerable 
quantities  of  heat. 
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npHE  passing  of  Jolm  Branner  will  bring  sadness  to 
■'■  many ;  for  he  was  of  the  men  that  not  only  do  good 
work  themselves  but  stimulate  others  to  do  so  likewise. 

One  of  the  gi-eatly  useful  men  of  the  world,  Herbert 
Hoover,  owed  much  to  Dr.  Branner,  who  was  his  friend 

and  mentor  when  they  were  professor  and  student  to- 
gether at  Stanford. 

CPEAKING  before  the  National  Press  Club,  tlie  Presi- 

^  dent  said  that  the  outstanding  experience  of  his  first 

.vear  in  oflSee  was  the  change  in  his  "conception  of  the 
Senate  of  the  United  States".  That  strikes  a  chord  of 
sympathy  in  the  breast  of  the  average  citizen.  In  the 

daily  newspaper  in  which  we  read  this  speech  of  the 

President  there  appeared  a  cartoon  in  which  Mr.  Hard- 
ing is  depicted  in  the  act  of  rolling  up  his  sleeves  prior 

to  tackling  an  ugly  blustering  person  labeled  'Senate', 

while  Mr.  Public  stands  by  and  says.  "And  if  you  need 

any  help,  Warren,  let  me  know".  Many  a  true  word  is 
said  in  jest. 

A  DVICES  from  Wolgan  Volley,  in  New  South  Wales, 

■^^*-  indicate  that  an  experiment  on  a  large  scale  to  dis- 
til shale-oil  in  situ  has  resulted  satisfactorily.  A  corre- 

spondent in  'Chemical  and  Metallurgical  Engineering' 

quotes  from  the  'Morning  Herald'  of  Sydney  to  the  effect 
that  the  shale  in  an  old  working  was  set  on  fire  after 

having  been  protected  and  confined  by  brickwork,  so  that 

control  and  combustion  could  be  regulated.  It  is  re- 
ported that  three  days  after  the  fire  was  started  the  flow 

of  oil  exceeded  the  storage  capacity  of  the  tanks  that 

were  available.  The  result  is  interesting  and  significant 

as  pointing  a  way  to  the  economical  exploitation  of  de- 
posits of  shale. 

TT  will  be  remembered  that  the  controversy  between 

■*•  Mr.  Karl  Eilers  and  the  Guggenheims  was  referred  to 
a  committee,  headed  by  Mr.  Henry  Evans.  This  com- 

mittee was  to  investigate  and  report  on  affairs  of  the 

American  Smelting  &  Refining  Company.  The  report  is 

not  ready  and  will  not  be  ready  before  the  second  Tues- 
day in  April,  which  is  the  regular  date  for  the  annual 

meeting  of  the  company ;  therefore  the  meeting  has  been 

postponed  until  June.  One  of  the  eaiises  of  delay  was 

that  Mr.  Elihu  Root  has  been  too  busy  as  yet  to  review 

the  Evans  committee's  report,  in  accord  with  an  agree- 
ment between  the  parties  to  the  controversy.    Originally 

Mr.  W.  H.  Taft  was  to  have  been  the  reviewer,  l)ut  on  his 

elevation  to  the  Supreme  Bench,  Mr.  Root  was  selected 
for  the  task. 

/^LD  DAYS  on  the  Comstock  is  the  subject  of  au 
^-^  article  that  we  publish  in  this  issue.  The  remi- 

niscences are  those  of  a  fonner  Governor  of  Nevada, 

Mr,  R,  K,  Colcord.  He  has  been  a  miner  most  of  his 

life,  for  he  came  to  California  from  Maine  in  1856,  when 

17  years  of  age.  He  mined  first  on  Dead  Man's  bar  on 
the  Stanislaus  river,  in  Tuolumne  county — names  all  of 
which  smack  strongly  of  Bret  Harte  romance.  Then  he 

had  charge  of  the  Del  Monte  group  of  mines  at  Aurora, 

in  Nevada,  for  H.  M.  Yerington.  In  1859  he  joined  the 

rush  to  the  Comstock,  and  after  25  years  of  "variegated 
experiences",  as  Mark  Twain  says,  he  entered  polities 
so  successfully  as  to  be  elected  Governor  of  Nevada  and 
thereafter  Director  of  the  U.  S.  Mint  at  Carson  City. 

He  is  now  82  years  of  age,  but  still  up  and  doing.  We 
thank  him  for  contributing  to  our  columns. 

WHETHER  it  be  an  honor  to  be  quoted  in  the  'Lit- 
eraiy  Digest',  we  do  not  know-  for  certain,  l)ut  it 

does  argue  the  writing  of  something  that  is  of  general 

interest.  Therefore  we  accept  the  compliment  paid  to 

two  members  of  our  organization.  The  'Digest'  of 
February  11  reproduced  the  article  by  our  business 

manager,  Mr.  C.  T.  Hutchinson,  on  'Co-ordination,  Co- 

operation, &  Conference  Inc.',  appearing  in  our  issue  of 
January  7,  and  in  the  later  weekly  compendium  of 

February  25  we  find  the  article  on  'Spraying  with 
Atomized  Metal',  written  by  Mr.  A.  W.  Allen  and 
printed  as  an  editorial  in  our  issue  of  January  21.  ̂ Ir. 

Hutchinson's  article  wa.s  a  humorous  analysis  of  the 
ways  of  big  business,  or,  more  accurately,  the  business 

that  tries  to  put  on  the  airs  of  bigness.  Mr.  Allen's  con- 
tribution was  based  on  facts  taken  from  an  article  in 

'The  Compresfsed  Air  Magazine',  and  presented  in  a 
manner  that  made  them  acceptable  and  interesting. 

CONSCIENCE  money  is  seldom  disbursed  by  corpor- 
ate enterprises,  because  so  few  of  them  have  souls. 

We  are  glad  to  note  that  there  is  one  exception  at  lea.sts 

to  the  general  rule,  for  the  Eastman  Kodak  Company 

recently  contributed  voluntarily  the  sum  of  $182,770.60 

to  the  Government.  This  amount  represents  tb.e  ])rofit 

over  and  above  lO^r  made  by  the  company  during  the 
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War,  for  material  supplied  to  the  Aircraft  Service  of  tlie 

"War  Department.  Many  other  wealthy  corporations 
found  that  no  definite  figures  were  available  upon  which 
iuitieii)ated  costs  could  lie  based,  so  a  liberal  margin  was 
allowed  whereby  a  loss  on  the  transaction  was  made  im- 

possible. The  Ea.stman  refund  points  a  way  by  which 
many  other  eoriioration  consciences  may  yet  be  salved, 
to  the  benefit  of  the  Treasury.  The  Acting  Secretary 

of  "War,  in  acknowledging  the  sum  mentioned,  expressed 
his  appreciation  of  the  patriotism  evinced  by  the  East- 

man company;  he  added:  "Such  a  wholesome  and  gen- 
erous attitude  might  well  be  expected  during  war  times. 

but  with  the  lapse  of  three  years  since  the  Armistice,  it 
is  truly  refreshing  and  inspiring  to  find  such  motives 
and  high  ideals  animating  a  large  business  organization 

in  its  relation  with  the  Government". 

TT  HAS  been  reported  that  the  Chancellor  of  the  Ex- 

■'•  chequer  recently  stated  in  the  British  House  of  Com- 
mons that  it  was  the  intention  of  the  Government  to  per- 

mit the  re-establishment  of  an  unrestricted  market  for 
gold  in  London  at  the  earliest  date  at  which  the  state  of 

exchange  would  render  this  course  possible  and  desira- 

ble. "This",  according  to  the  New  York  'Herald', 
•'foreshadows  the  restoration  of  the  gold  standard 
throughout  Europe,  because  England,  as  the  clearing- 

house for  European  nations,  ■vvill  be  obligated  by  the 
technicalities  of  the  international  money  market  to  accept 
all  foreign  bills  of  exchange  .  .  .,  regulating  the  ex- 

change by  shipments  of  gold,  so  that  these  bills  will  be 
paid,  as  before  the  War,  at  a  specified  rate  of  exchange. 
A  free  gold  market  in  England,  it  was  explained  by 
banking  authorities,  will  mean  stabilization  of  European 
e.vhange-rates  and  a  consequent  reliable  price-level  for 
American  goods.  Since  the  War,  private  interests  in 
England  could  not  ship  gold  to  New  York  in  payment 
of  a  debt.  But  with  the  cstablislmient  of  a  free  gold 
market  any  Englishman  possessing  bank-notes  can  con- 

vert these  into  gold  and  ship  the  metal  to  New  York. 
The  British  pound  would  thus  be  kept  at  par,  which  is 
•$4.8665."  All  of  which  indicates  the  return  of  normal 
financial  conditions  in  England.  The  stabilization  of  the 
pound  sterling  will  have  a  salutary  effect  on  the  cur- 

rencies of  other  European  countries.  The  absurdity  of 
the  wholesale  i.ssuance  of  paper  money  is  at  once  made 
manifest  when  gold  must  be  exchanged  for  bank-notes. 

/~\IL  to  the  amount  of  24  billion  barrels  is  estimated  to 
^^  be  available  from  317,000  acres  of  oil-shale  land  in 
I'tah.  according  to  .statistics  published  in  the  'Salt  Lake 
Tribune'  and  vouched  for  by  ilr.  J.  B.  Jenson,  shale-oil 
engineer.  The  immensity  of  this  figure  is  best  appre- 

ciated by  coniparis,>n  with  the  production  to  date  of 
petroleum  from  all  the  oilfields  of  the  United  States. 
This  total,  according  to  the  U.  S.  Geological  Survey,  is 
5.47  billion  barrels.  Engineers  for  the  Survey  have 
estimated  the  remaining  resources  from  wells  to  be  9.15 
billion  barrels,  and  this  estimate  is  supported  by  promi- 

nent petroleum  geologists.  The  probable  rate  of  con- 
sumption   of   domestic    oil    is    600    miHtDii    liaiicls    per 

anmiiii,  whicli  would  indicate  the  exhaustion  of  the 
'underground'  supply  within  15  years.  Mr.  J.  C.  Don- 
nel,  president  of  the  Ohio  Oil  Comiiany,  speaking  re- 

cently before  the  American  Petroleum  Institute  in  Chi- 
cago, said  that  of  248  oil  structures,  selected  by  com- 

petent oil  geologists,  in  the  Rocky  :\Iountain  region,  207 
had  proved  unproductive,  and  that  the  drilling  of  them 
had  entailed  a  net  loss  of  $20,000,000.  Mr.  Jenson  em- 

phasized the  fact  that  the  shale-oil  exploitation  incurs 
neither  the  heavy  outlay  for  fruitless  drilling  nor  the 
hazard  of  a  brief  productive  period  even  when  oil  is 
found ;  the  extent  and  richness  of  the  shale  can  be  de- 

termined accurately.  The  financial  outlay  for  equip- 
ment and  plant  necessarily  will  be  large,  but  Mr.  Jenson 

is  optimistic  as  to  the  time  that  will  elapse  before  the 
production  of  shale-oil  on  a  large  scale  is  an  accom- 

plished fact. 

■pvURING  the  past  five  years  the  Anaconda  Copper ■■^  Mining  Company  paid  in  the  aggregate  $6,323,576 
in  taxes  to  the  city,  county,  and  State  governments  of 
Montana,  according  to  Mr.  Dan  M.  Kelly,  of  the  legal 
staff  of  the  company,  who  discussed  the  problem  of  taxa- 

tion as  it  affects  the  mining  industry,  at  a  public  meet- 
ing of  Montana  taxpayers,  held  at  Billings  recently. 

During  the  same  period  the  total  net  return  from  the 

company's  operations  in  Montana  amounted  to  $33,309,- 
378,  and  two  of  the  five  years  included  were  the  most 
successful  in  the  history  of  the  company.  As  the  6^ 
millions  does  not  include  any  taxes  paid  to  the  Federal 
government  it  is  apparent  that  for  each  $100  that  the 
company  realized  from  its  operations  in  Montana,  $19 
was  paid  to  defray  the  expenses  of  local  government. 

Mr.  Kelly  took  occasion  to  correct  some  erroneous  im- 
pressions that  are  entertained  by  many  not  familiar  with 

tax  matters,  as  to  the  method  used  in  assessing  mining 

property  in  Montana.  It  is  alleged  frequently  that  the 
Anaconda  Copper  company  pays  taxes  only  when  it 
earns  a  profit,  this  idea  being  the  not  inexplicable  result 
of  discussion  of  the  tax  on  net  proceeds.  As  a  matter  of 

fact  the  Anaconda  Copper  company  paid  taxes  in  Mon- 
tana during  1921  on  physical  property  appraised  at 

$59,193,130 ;  the  tax  on  this  property  was  levied  at  the 
same  rate  and  collected  in  exactly  the  same  way  as  the 

taxes  paid  by  any  other  property  owner.  It  may  be 
observed  that  on  the  first  Monday  in  March,  which  is 
the  date  on  which  appraisement  is  to  be  made  according 
to  the  Statute,  the  market  value  of  the  shares  of  the  com- 

pany was  $88,587,500.  As  only  61.6%,  of  the  property 

of  the  company  is  situated  in  Montana  the  market  ap- 
praisal of  the  assets  within  the  State  was  $54,570,000, 

which  is  more  than  four  million  dollars  less  than  the 

sum  on  which  regular  taxes  were  paid.  It  is  tnie  that  the 

market  price  of  tlio  shares  was  less  than  half  of  what  it 
was  at  the  peak  during  the  War ;  nevertheless  the  figures 
refute  the  belief  fostered  by  some  critics  that  a  mining 

company  pays  nothing  on  the  value  of  its  mine-equip- 
ment, reduction  plants,  and  such  property  unless  the 

operations  for  the  year  are  successful.  Another  miscon- 

ception is  that  'net  proceeds'  is  synonymous  with  'net 
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profits'.  Mr.  Kelly  emphasizes  the  difference  by  a  simple 
illustration.  Suppose  a  company  purchase  a  mine  for  a 
million  dollars,  from  which  it  can  realize  a  net  retuni  of 

$200,000  per  year  for  ten  years.  For  the  first  five  years 

the  'net  proceeds'  would  be  $200,000  per  annum;  in  Mon- 
tana, this  would  be  subject  to  taxation,  although  as  a 

matter  of  fact  at  the  end  of  the  period  half  of  the  mine' 
is  exhausted  and  no  'net  profit'  has  been  realized. 
Another  phase  of  taxation  in  Montana  is  frequently 
ignored  by  those  who  are  either  unfriendly  to  the  mines 
or  who  have  given  little  thought  to  the  subject.  On  the 

average  the  appraisal  of  real  and  personal  property  in 
the  State  is  made  on  the  basis  of  30%  of  full  or  actual 

value.  Since  net  proceeds  of  mines  are  placed  upon  the 
tax-roll  at  their  face  amount,  the  effect  is  to  tax  mining 

companies  on  more  than  three  times  the  value  of  these 
net  proceeds.  In  addition  to  the  tax  on  physical  assets 
and  the  regular  tax  on  net  proceeds,  mining  companies 
in  Montana  pay  two  additional  State  taxes.  The  first  is 
the  annual  corporation  license-tax  amounting  to  1%  of 
the  net  proceeds  of  business  in  Montana,  and  the  second 
is  a  mines  license-tax  of  14%  on  the  net  proceeds  of 
mining  operations.  The  problem  of  taxing  mines  is 
most  difficult;  but  the  mining  companies  are  entitled  to 
one  thing:  the  other  taxpayers  should  know  all  the  facts 

regarding  the  operation  of  the  laws:  they  should  ap- 
prise themselves  of  these  facts  before  they  condemn  the 

■companies  as  tax-dodgers. 

TNTERESTING  interpretations  of  the  Workman's 
•'■  Compensation  Act  of  Utah  appear  in  the  recent  find- 

ings of  the  State  Industrial  Commission  in  the  case  of 
the  petition  of  Mrs.  Elizabeth  Westerdahl.  the  widow  of 
John  Westerdahl,  who  was  superintendent  of  the  Tintie 
Standard  mine  at  the  time  he  was  killed  on  March  9, 
1921.  The  facts  seem  to  be  that  Westerdahl  entered  the 

general  store  at  the  mine  at  the  time  it  was  being  robbed. 
He  a-sked  for  a  cigar,  and,  presumably  believing  that  a 

joke  was  being  played,  ignored  the  command  of  the  rob- 
Ijers  that  he  raise  his  hands.  One  of  the  robbers  shot 

and  killed  him  on  the  spot.  The  store-building  wa.s 
owned  by  the  company  and  was  on  mine-ground,  but  it 
was  leased  and  the  business  was  conducted  by  the  lessee. 
Two  of  the  Utah  commissioners  conclude  that  Wester- 

dahl entered  the  store  for  the  purpose  of  buying  a  cigar 

and  that  the  shooting  did  not  arise  out  of  his  employ- 
ment, or  occur  in  the  course  of  the  performance  of  his 

duties,  as  an  employee  of  the  company.  They  decide 

accordingly  that  the  widow  is  not  entitled  to  compensa- 
tion, for  the  I'eason  that  the  Commission  has  no  juris- 

diction in  the  case.  The  third  commissioner  is  of  the 

opinion  that  the  position  of  a  mine  superintendent  is 

such  that  he  is  always  on  duty  while  on  the  mine  prop- 
erty. Evidence  was  introduced  at  the  hearing  to  show 

that  during  the  day  preceding  the  evening  of  the  murder 
Westerdahl  had  been  searching  for  a  former  employee  who 
had  been  discharged  but  who  had  not  left  the  camp  and 
that  he  had  previously  visited  tlie  store  during  his  search. 
This  member  of  the  Commission  maintains  that  the  case 

was  within  its  jurisdiction,  but  that  it  should  be  guided 

by  the  decision  of  the  Supreme  Court,  by  which  a  former 
award  in  favor  of  a  claimant  had  been  reversed.  Wester- 

dahl's  death,  he  maintains,  was  the  result  of  a  wilful 
act  by  a  third  party  at  the  time  when  the  victim  was 
performing  his  duties,  but  the  motive  for  the  shooting 

had  not  arisen  from  anything  appertaining  to  his  posi- 
tion as  superintendent.  There  appears  to  have  been  no 

conversation  between  Werterdahl  and  the  murderers  re- 

garding the  affairs  or  operation  of  the  mine;  on  this 

ground  alone  the  third  commissioner  assents  to  the  con- 
clusion of  his  associates.  Setting  aside  legal  technicali- 

ties, we  are  inclined  to  believe  that  justice  would  dictate 
an  award  to  the  widow.  There  is  every  reason  to  believe 

that  in  a  small  community  of  one  or  two  hundred  per- 
sons the  victim  was  known  to  the  robbers  because  of  his 

position  as  superintendent.  They  knew  that  he  was  a 
fearless  and  resolute  man  and  that  he  was  to  a  degree 

responsible  for  the  safety  and  well-being  of  everyone  in 
the  community. 

Class  .Legislation 

At  the  recent  annual  meeting  of  the  Institute,  in  an 

address  by  Mr.  Ralph  Arnold,  the  suggestion  was  made 
that  an  import  duty  on  foreign  oil  should  be  levied  for 

the  purpose  of  protecting  domestic  producers  "at  times 
when  foreign  importations  appear  menacing".  The 
"times"  are  likely  to  be  continuous  if  the  oil-producers 

are  to  decide  when  the  foreign  importation  is  "menac- 
ing". Such  suggestions  for  special  legislation — for  Con- 

gressional action  in  favor  of  special  classes  and  inter- 
ests— are  becoming  common,  and  that  is  one  reason  why 

they  are  not  opposed  frankly  or  taken  at  their  true 
intent.  Mr.  Arnold  is  a  geologist  who  specializes  in  oil. 

but  he  is  also  a  participator  in  the  promotion  of  oil  ven- 
tures. His  name  was  prominent  in  the  daily  press  re- 

cently in  connection  with  a  consolidation  of  oil  interests 
in  California.  When  he  advocates  an  import  duty  on 

oil,  he  acts  for  his  own  interest  and  that  of  his  associ- 
fites— not  for  that  of  the  Nation.  Manifestly,  at  a  time 
when  we  are  told  insistently  by  the  Director  of  the  U.  S. 

Geological  Survey  that  we  are  facing  a  depletion  of  our 

domestic  oil  resources,  it  is  illogical  to  attempt  to  pre- 

vent the  importation  of  oil.  Surely  if  we  desire  to  con- 
serve our  own  supplies  we  should  welcome  oil  from 

Mexico,  for  example.  Indeed  it  is  time  for  the  public — 

meaning  the  tax-payers,  more  specifically — to  realize 

how  much  special  legislation  is  being  attempted  for  tlie 
benefit  of  particular  classes,  all  of  whom  naturally,  by 

the  process  known  as  log-rolling  in  Congress,  comliine  to 

support  each  other's  schemes.  We  have  been  condemned 

by  some  mining  men  for  our  failure  to  give  vigorous 

support  to  the  McFadden  Bill,  on  the  gi-ound  that  we 

ought  to  help  our  friends  no  matter  whether  we  believed 
or  did  not  believe  that  the  gold  bonus  was  a  good  thing 

for  all  the  people  of  the  Ihiited  States.  Sundry  critics 

have  demanded  that  we  surrender  our  convictions  on  the 

issue  or  face  the  loss  of  their  patronage.  The  reply  to 

tliis  can  be  guessed,  easily.  One  of  the  chief  arguments 

for  the  gold  bonus,  namely,  that  an   increased  produc- 
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tiiiii  (if  the  staiiiianl  metal  was  noedm]  to  streugtlien  tlif 

rt'scrvf  ill  the  Trwismy  aiul  to  protect  our  eun-eucy 

system — has  been  rendered  ridiculous  by  the  logic  of 

t-vt-nts,  as  we  anticipated:  for  now  our  financiei's  ai'e 
|>iittiug  their  hcails  together  to  devise  a  way  to  get  rid 

of  our  enormous  aceuniulation  of  gold,  recognizing  that 

it  is  desirable  that  it  should  be  spread  among  tlie  other 

eoiintries  in  onler  to  stabilize  exchange  and  rehabilitate 

international  eoninieree.  In  truth,  a  lot  of  nonsense  was 

said  and  written  on  the  McFadden  bonus  by  peojile  who 
sjiw  only  their  own  interest  in  the  matter.  We  do  not 

blame  them  for  that — because  it  is  human  to  protect 
oneself — but  we  do  demur  to  the  efforts  that  were  made 
to  silence  honest  criiici.sm  and  to  force  honest  thinkers 

to  surrender  their  convictions  on  a  matter  of  national 

importani-e.  The  gold-mining  industry  is  now  in  the 
a.scendant:  it  is  becoming  prosiierous  again,  and  it  will 

continue  to  prosper,  not  by  means  of  a  liectic  bonus. 

short-lived  and  demoralizing,  but  by  the  maintaining  of 
a  free  market  for  gold,  so  that  a  man  can  l)uy  or  sell  it 

at  .')!20.67  per  ounce  at  any  mint  in  the  United  States. 

The  oil  industry  of  this  counti-y  may  benefit  for  a  while 
from  the  protection  of  an  import  duty,  but  in  the  end 

the  better  sense  of  our  people  will  compel  Congress  to 

rescind  any  such  legislation,  and  it  is  more  than  likely 

to  lie  suc<-eeded  by  an  export  duty,  levied  for  the  plain 
purpose  of  conserving  our  oil  resources.  AVhat  is  the 

sense  of  shutting  the  door  to  Mexican  oil  while  ships 
arc  taking  Californian  oil  to  Australia?  In  the  end 

humbug  is  futile.  Everj-body  knows  what  Lincoln  said 
about  fooling  the  people;  it  stands  true  today. 

Re-Location  of  Mining  Claims 
The  Supreme  Court  of  California  recently  lield  tliat 

the  locator  of  a  mining  claim  wOio  has  failed  to  perform 
the  development  work  required  by  Federal  statute  may 
re-locate  his  claim  immediately  after  the  expiration  of 
the  as.se.ssinent  year  and  subsequently  obtain  title  to  the 
claim  under  the  re-location.  Jlr.  William  E.  Colby  in 
the  January  number  of  the  'California  Law  Review' 
points  out  that  an  original  locator  who  so  desired  could 
perpetuate  his  rights  indetinitely  by  making  a  brief 
.journey  to  his  claim  on  July  1  of  each  year.  As  the  law 
provides  that  the  holder  of  a  claim  has  the  right  to 
t'xchule  adverse  claimants  even  after  12  o'clock  noon  on 
July  1.  if  he  is  engaged  in  doing  development  work,  it 
would  be  possible  for  him  to  start  work  during  the  morn- 

ing of  July  ],  and,  as  .soon  after  noon  as  no  rivals  were  in 
the  vicinity,  to  stop  and  reJocate  the  claim,  which  tech- 

nically beeomps  open  for  location  the  in.stant  that  he  dis- 
continues active  operations.  The  ruling  of  the  Supreme 

f^ourt  of  Califoniia  makes  such  a  procedure  legal  and 
valid:  this  interpretation  permits  him  to  abandon  his 
former  title  in  favor  of  iiim.self,  thereby  taking  advan- 

tage of  his  own  dereliction.  Among  the  reasons  advanced 
by  the  Californian  justices  for  their  deci.sion  were  two 
that  may  he  mentioned.  First,  the  Statute  expressly 
provides  that  U[)on  failure  to  perform  the  annual  labor  a 

mining  claim  "shall  be  open  to  reJocation  as  if  no  loca- 

tion of  the  same  had  ever  been  made".  They  contend 
that  no  di.stinction  should  be  made  between  the  original 
locator  and  a  second  |iarty.  The  question  arises.  Ikiw- 
ever,  whether  imiiirdiatr  re-location  after  abandonment 
would  not  be  void  h. cause  of  the  improper  or  ulterior 
motive,  that  is.  the  intention  of  ev:uling  lawful  as.scss- 
iiieiit  woik  willidui  actually  relininii.shing  any  ri.u'ht. 

The  Court's  conclu.sion  appears  to  l)c  based  partly  upon 
the  belief  that  the  nuiin  purpose  of  the  Statute  requiring 
the  performance  of  annual  labor  is  to  assure  the  leaving, 
to  quote  from  the  opinion,  "of  visible  evidence  of  his 
claim  for  the  information  of  other  prospectors,  to  enalJe 
them  to  avoid  taking  up  the  same  ground".  This  view 
certainly  is  open  to  serious  question.  Prospectors,  mine- 
operators,  and  attorneys  will  agree  that  the  main  intent 
of  the  requirenu'nt  for  assessment  work  is  to  promote 
the  development  of  the  claim,  by  searching  for  and  open- 

ing up  ore,  or  by  making  needed  preparations  for  mining 
operations;  the  building  of  roads  or  the  digging  of  ditches 
to  the  claim  may  be  considered  as  valid  assessment  work. 

This  clearly  refutes  the  statement  that  the  main  pur- 

pose of  annual  labor  is  to  infonn  other  pi'osiiectors  that 
a  particular  area  has  been  located.  Regardless,  however, 

of  what  weight  this  seemingly  questionable  interpreta- 

tion of  the  Statute  may  have  had  in  the  reasoning  of  the 

Californian  justices,  the  question  must  be  answered :  Can 

a  claim-owner  lawfully  abandon  one  title  and  initiate  a 

new  one  to  the  same  property,  for  the  purpose  of  evading 

the  Statute?  We  are  inclined  to  believe  that  few  pros- 
pectors desire  to  take  advantage  of  a  technical  point  of 

this  kind;  but,  if  the  Court's  ruling  is  to  be  upheld,  there 
is  nothing  to  prevent  a  locator  from  continuing  to  hold 

his  claim  year  after  year  in  many  States  with  virtually 

no  work.  In  California  a  law  was  passed  about  ten  years 

ago  that  prevented  a  claim-owner  from  re-locating  his 

claim  within  a  period  of  three  years  after  the-  original 
location;  in  I\Iontana  the  law  inhibits  re-location  under 

any  circumstances.  Both  of  these  Statiites  seem  to  In- 
open  to  reasonable  eriticLsm.  The  fact  that  a  nuin  has 
done  his  assessment  work  twice  should  not  entitle  him  to 

hold  a  claim  thereafter  by  virtue  of  repeated  re-locations 
nuide  with  intent  to  avoid  the  performance  of  annual 
labor.  On  the  other  hand  the  Montana  statute  is  too 

severe ;  the  strict  enforcement  of  it  might  easily  work  a 

serious  hardship  on  the  prospector.  Mr.  Colby  has  pro- 

posed that  a  fail"  law  would  provide  that  a  period  of  one 
year  from  the  time  of  the  legal  abaiidonment  of  a  claim 

must  elajisc  bcfoic  it  can  be  re-located  by  the  former 

Itolder  or  liobli'is.  This  interval  would  give  any  other 

prospector  ample  opportunity  to  stake  the  claim;  if  no 

second  party  thought  well  enough  of  the  ground  to  re- 

locate, there  shoukl  be  no  obstacle  to  the  original  claim- 
ant making  a  re-location,  if  he  desired,  at  any  time  after 

exjiiration  of  the  year.  This  is  an  excellent  suggestion, 

not  only  foi'  the  State  legislature  of  California  but  for 
those  of  other  Western  States.  The  decision  recently  made 

is  suliject  to  review-  by  the  Supreme  Court  of  the  United 
States,  which  must  pass  upon  the  point  before  it  is  settled finally. 
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Proposed  Revision   of  the  Mining  Law 
The  Editor : 

Sir— It  is  pretty  generally  agreed  that  our  mining 
laws  need  to  be  revised,  but  the  chief  difficulty  appears 

to  lie  in  providing  adequately  for  the  wide  range  of  ex- 
isting conditions  by  means  of  one  set  of  regulations.  The 

old  law.  framed  to  suit  the  physical  conditions  of  typical 

lode  deposits,  made  no  adequate  provision  for  such  de- 
posits as  were  found  later  at  Leadville  and  elsewhere, 

and  therefore  of  necessity  has  been  evaded  or  ignored  in 
such  cases.  The  proposed  revision,  in  the  evident  desire 
to  correct  the  inadequacy  of  the  old  law,  and  to  promote 
the  development  of  large-scale  mining  on  such  deposits 
as  the  porphyry  coppers,  has  introduced  changes  less 

favorable  to  the  development  of  lodes.  The  most  objec- 
tionable of  these,  in  my  opinion,  is  the  proposal  to  re- 

quire the  lines  of  a  claim  to  conform  to  cardinal  direc- 
tions. It  is  manifestly  impossible  to  cover  the  outcrop 

of  a  vein  having  a  strike  of  any  other  than  a  cardinal 
direction  and  a  dip  any  other  than  vertical,  without 
including  considerable  territory,  presumably  worthless, 
back  of  the  outcrop,  and  without  limiting  materially  the 
area  of  the  vein  that  will  be  included  within  the  limits 

of  the  claim.  If  the  locator  is  to  be  limited  to  that  por- 
tion of  the  vein  within  the  side-  and  end-lines  continued 

vertically  downward,  he  should  be  given  the  opportunity 

of  covering  the  maximum-vein  area  possible  within  those 
lines. 

The  British  Columbia  method  of  delimitation  would 

appear  to  be  superior  to  the  one  proposed.  In  the  min- 
ing code  furnished  to  the  Philippine  Islands  by  Congress, 

in  1902.  this  method  was  followed,  the  apex  feature 
being  discarded  and  the  size  of  a  claim  limited  to  1000 

ft.  square.  The  maximum  dimensions  were  reduced  sub- 
sequently to  300  metres  by  the  Philippine  Commission, 

but  otherwise  the  law  has  stood  essentially  as  provided. 
Discovery  is  a  prerequisite  to  location.  Having  made  a 

discovery  of  mineral-bearing  rock  ip  place,  the  locator 
may  then  take  as  much  or  as  little  of  the  300  metres  in 
length  either  way  along  the  outcrop,  and  as  mucli  or  as 
little  of  the  allowable  width  on  one  side  or  the  other,  if 

the  ground  is  unoccupied.  In  laying  out  his  claim,  he 
establishes  the  No.  1  initial  post  either  way  along  the 

outcrop  within  300  m.  of  his  discovery.  This  No.  1  in- 
itial post  is  the  tixed  point  of  the  location.  He  then 

establishes  the  initial  line,  which  passes  through  the 
point  of  discovery,  as  nearly  as  may  be,  by  setting  up 
the  No.  2  initial  post  at  300  m.  from  the  No.  1  post.  The 
corner  posts  are  esta))lished  by  measurements  at  right 

angles  to  the  initial  line  from  the  initial  posts.  At  any 

subsequent  time  he  may  amend  his  location  by  moving 
the  No.  2  post  outward  or  inward  along  the  initial  line, 

to  correct  errors  in  measurement  or  change  his  side-lines 

to  cover  unclaimed  territory,  within  the  limitations  speci- 
fied, but  the  No.  1  post  must  remain  as  first  established. 

The  application  of  this  method  of  delimitation  has 

proved  satisfactory  in  practice,  with  a  remarkable  ab- 
sence of  litigation. 

The  proposed  change  requiring  locations  to  conform  to 
legal  subdivisions,  where  such  exist,  is  also  objectionable, 
as  applied  to  lodes  in  mountainous  districts;  because  it 
not  only  imposes  an  additional  burden  on  the  locator,  in 
determining  the  lines  of  such  subdivisions,  usually  Ions 

since  obliterated,  but  renders  it  even  more  difficult  ad- 
vantageously to  cover  outcropping  lode  deposits.  I  think 

that  anyone  who  has  had  an  experience  of  trying  to  find 

section-corners  and  lines  in  the  "West  will  readily  agree 
with  me  in  this. 

Although  the  requirement  of  a  bona-fide  discovery  of 
mineral  in  place  as  a  prerequisite  to  location  is  closely 
allied  in  the  old  law  to  the  extra-lateral  right,  it  would 

not  seem  necessary  to  discard  it  with  the  abolishment  of 

the  apex  feature,  in  the  case  of  outcropping  lodes,  for 
with  this  class  of  deposit  there  is  no  good  reason  wliy  a 

locator  should  not  make  such  a  discovery  before  taking 

up  a  claim.  To  abolish  this  feature  will  be  to  eneourasre 

indiscriminate  location  of  territory  in  mineral-bearing 

areas,  to  the  detriment  of  actual  prospecting  and  de- 

velopment. There  is  no  valid  reason,  however,  why  a 

10-ft.  hole  should  be  required  for  this  purpose,  if  min- 

eral-bearing rock  in  place  can  be  found  at  a  less  depth. 

Regarding  the  performance  of  annual  labor,  while  no 

doubt  the  aim  of  the  old  law  is  thereby  to  stimulate  de- 

velopment woi-k,  as  well  as  to  make  a  reasonable  ex- 

penditure per  annum  a  condition  for  holding  any  part 

of  the  public  domain,  it  has  failed  signally  in  both  re- 

spects, for  we  all  know  that  assessment  work,  as  usually 

performed,  is  a  farce.  The  actual  work  done  is,  as  a  rule, 

far  short  in  actual  value  of  the  requirement ;  and  seldom 

does  it  result  in  development  of  actual  or  permanent 

value.  While  the  later  provision,  allowing  work  on  one 

claim  for  the  benefit  of  a  group,  has  helped  somewhat, 

the  annual  expenditure  for  assessment  work  in  this  coun- 

try represents  a  very  considerable  wa.ste  of  money  and 

effort,  merely  for  the  purpose  of  complying  with  the  law. 

A  remedy  for  this  condition  is  not  in  sight.  The  pro- 

jioscd  revision  does  not  accomplish  it.  though  the  pro- 
vision for  a  cash  payment  in  lieu  of  lalior,  while  not 

stimulating  development,  may  stop  some  of  the  present 
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waste.  It  would  proliiil'ly  ifsult  in  luore  t(>rritoiy  l)eing 

h»'l<I  unpiinliiclivf  than  at  present,  hy  niiiking  it  easier 

for  a  uon-resiileut  to  pay  tlie  tax  instead  of  payiiiEr  a 

praspeetor  for  doinc  the  required  work.  Iiieidentally  it 

may  \h-  remarked  that  prohahly  nnieh  of  the  opposition 

to  the  propo.sed  revision  on  the  part  of  tlie  i)rosi)eetor. 

arises  from  the  antieijiated  eiTeets  of  the  provision  men- 
tion.-d.  in  eiitling  o(T  a  eonunon  source  of  revenue  for 

liim.  for  it  is  well  known  that  many  jirospeetors  depend 

for  lln'ir  principal  cash  income  on  the  perfoiinance  of 

as.ses.smcnt   work   for  non-i-csident   owners. 

The  hest  suggestion  T  recall  for  remedying  the  assess- 
ment evil  was  made  hy  E.  B.  Kirhy  liefore  a  meeting  of 

the  American  Alining  Congress,  lie  projioscd  to  substi- 

tute for  the  supposed  performance  of  .>t;100  woi'th  of 

work,  the  payment  into  a  loi-al  treasury  of  half  tliat 

amount  jier  claim,  to  he  used  in  huilding  and  nuiintaiu- 

ing  roads  anil  ti-ails  in  the  district  in  wliieli  the  claim  is 
loeated.  This  would  tend  1o  stimulate  di  velopment  of 
eaeli  distriet  as  a  whole,  and  it  could  lie  made  less  of  a 

hardshiji  for  the  i)ros))ector  or  claim-owner,  hy  allowing 

liim  to  eonlrihute  lab()r  at  1lic  pi'cvailing  rate  of  wages 
for  the  district,  in  lieu  of  cash. 

If  the  old  law  as  ap|)l.ving  to  lodes  rould  he  amended 

to  the  extent  of  abolishment  of  e.xtra-lateral  rights,  the 
adoption  of  a  method  of  delimitation  similar  to  the  one 

described,  but  with  a  limit  of  1500  ft.  square,  and  the 

substitution  of  a  definite  footage  of  develoimient  work 

each  year  for  the  prescribed  expeudilure  of  one  hundi'ed 
dollars,  it  seems  to  iiu>  that  it  would  lielter  fit  the  con- 

ditions surrounding  the  exploration  of  this  class  of  de- 

posits. The  mas-sive.  fiat-l.ying.  and  non-outcropping  de- 
posits might  be  put  under  a  .sejiarate  cla.ssification.  by 

enacting  regulations  similar  to  those  proposed.  The  old 

law  recognizes  the  distinction  between  lodes  and  placers. 

and  prr)vidcs  for  them  in  distinctly  different  ways. 

"Why  cannot  a  new  code  go  further  and  provide  for  a 
third  class  along  the  lines  of  the  proposed  revision? 

San  Franeisc-o.  Feliruarv  17.  C.  M.  Eye. 

Welting  and  Amalgamation 
The  Editor: 

Sir — Mr.  Mason  accuses  me  of  attempting  to  be  fa- 
cetious in  my  letter  that  was  published  in  your  issue  of 

December  31,  and  I  hasten  to  deny  the  impeachment,  at 

least  as  far  as  intention  goes,  for  I  certainly  did  not 

intend  to  be  facetious.  However,  some  people  are  most 

humorous  when  they  are  deadly  serious,  and  I  may  have 
unwittingly  fallen  into  that  ela.ss. 

Mr.  Ma.s<m  fairly  floors  me  with  the  poem  of  Eden 

T'hilfiotts  with  which  he  concludes  his  letter,  I  have 
read  it  several  times  without  being  able  either  to  de- 

termine what  h.aring  it  has  on  the  matter  or  what  it 

means  in  it.self.  Next,  I  consulted  several  engineers 

'  without  fee,  however 'i  and  the  consensus  of  ojiinion  is 
that, Mr.  Mason  believes  I  regard  him  as  a  mud-puddle, 

to  be  stepped  in  with  impunity.  Again.  I  must  protest 
that  Mr   Ma.son  does  me  an  injustice,  for  any  such  con- 

cept is  as  remote  as  possible  from  my  mind.  Hut.  of 

course,  if  it  were  true,  his  ii-ritation  would  be  as  justified 

as  that  of  Miss  Plea.sant  Riderhood  in  "Our  Mutual 

Friend'.  You  rememlicr  she  was  engaged  to  l)e  married 
to  Mr.  Venus,  the  cxjiei't  articulator  of  skeletons,  but 

abi'ui^tly  l)r()ke  the  engagement  on  coming  to  believe  her 
fiance  looked  upon  her  as  a  possible  future  subject  for 

his  professional  skill:  exclaiming,  with  justifiable  resent- 

ment, that  she  did  not  "'regard  nor  wish  to  be  regarded 

in  that  bony  light". 
Mr.  Mason  somcwluit  beclouds  the  issue  in  several  par- 

ticulars. He  says  that  if  he  had  only  been  fortunate 

enough  to  have  read  my  ])aper  (which  appeared  several 

years  later  j  he  need  not  have  made  the  experiments  he 

described.  The  real  ])oint  is  that  if  he  had  read  the 

]ia|)ers  which  had  appeared  jii-evious  to  his  making  the 
experiments  <lescribed.  he  need  not  have  made  them, 

either.  If  thei'c  is  any  obscurit.v  in  my  previous  language, 
let  me  now  say  distinctly  that  there  is  nothing  in  Mr. 

Ma.son's  letter  of  December  3  to  indicate  the  work  that 
he  did  was  more  precise,  more  extensive  than,  or  directed 

toward  clearing  up  any  points  of  doubt  in,  the  ju'cviousl.v 
published  work.  ]Mr.  Mason  also  says,  as  regards  ]iubli- 

cation.  that  the  "result  of  the  experiment  was  embodied 
in  a  paper  on  gold  solvents  that  I  read  before  the  Mining 

Society  of  Nova  Scotia,  and  which  duly  appeared  in  its 

transactions".  The  reader  would  inevitably  regard  this 

as  an  indirect  statement  that  the  results  of  the  experi- 

ment were  published,  but  in  the  only  paper  by  Mr.  Mason 

on  gold  solvents  that  appears  in  the  Journal  of  Nova 

Scotia  Mining  Society  (Vol.  II.  p.  152)  the  solubility 

of  gold  in  mercury  is  not  eveu  mentioned,  so  I  fear  he 

has  dragged  a  red  herring  across  the  trail  of  argument. 

Certainly  this  is  true  of  his  citation  of  Rayleigh's  work 
on  nitrogen,  as  a  case  in  point.  If  I  may  couple  myself 

with  Mr.  Carnegie,  I  am  sure  neither  of  us  had  any 

objection  to  work  that  is  intended  as  a  more  precise  de- 
tei-inination  of  physical  or  chemical  data,  or  the  clearing 

up  of  obscure  points.  The  economic  waste  arises  when 

work  is  repeated  without  doing  it  more  accurately.  Ac- 

eoi'ding  to  his  own  description  of  it,  Mr.  ]\Iason's  experi- 
ments on  the  solubility  of  gold  in  mercury  were  not  per- 

formed with  as  much  care,  or  on  as  extensive  a  scale,  as 

the  work  that  Dudley  had  published  in  full  detail  in 
1889. 

All  this.  howe\ci'.  iirings  me  to  a  jioiut  1  would  like  to 

stress  briefly,  namely,  the  waste  that  occurs  through  un- 
necessary talking  and  writing.  Nearly  everybody  is  an 

offender  in  this  regard.  On  our  way  to  work  in  the  moi-n- 
ing,  we  meet  a  friend  and  we  start  disc\issing  the  weather 
with  him.  Now,  none  of  us  ever  attemi)ts  to  do  anything 

about  the  weather,  and  consequently  discussion  of  it  is 

only  a  waste  of  time.  And  all  of  us  keep  talking  about 

things  that  interest  us.  although  we  have  adcciuately  ex- 
pressed our  ideas  on  the  subject  before.  A  good  case  in 

point  is  the  editorial  on  the  risks  of  mining,  which  ap- 
pears in  the  same  issue  with  the  letter  from  Mr.  Mason. 

1  should  roughl.v  estimate  that  tlie  editor  has  alread.v 

wi-itten  enough  to  make  sev(>ral  lar;','  octavo  volumes  on 
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the  risks  of  mining  and  in  these  volumes  everything  of 

signitieanee  in  the  editorial  will  be  found  occurring  not 
once,  but  several  times.  Of  course,  I  know  the  old  story 

of  tlie  Scotsman  who  said  to  his  wife,  "Jeauie,  why  do 

you  keep  telling  that  child  the  same  thing?"  And 
Jeanic  replied:  "because  telling  liim  once  is  not  enough, 
Jock''.  But  the  people  who  read  the  'Mining  and  Scien- 
tifie  Press'  are  fairly  well  aware  of  the  risks  of  mining; 
some  of  them  are  acutely  conscious  of  them  at  the  present 

time.  The  people  who  most  need  to  be  tokl  more  than 

once  of  the  risks  of  mining  do  not  read  the  '  Mining  and 
Scientific  Press',  unfortunately  for  them,  and  are  as 
blissfully  unconscious  of  the  i-epetition  as  of  the  first 
statement. Thomas  T.  Read. 

AVashingtou,  February  11. 

Russian  Placer  Mining 
The  Editor: 

Sir — Mr.  Leon  Perret  remarks  in  your  issue  of  Decem- 
ber 16  that  my  observations  published  on  May  14  set  him 

in  a  state  of  perplexity.  Apparently  elaboration  is  re- 
quired on  some  points. 

Seven  years  ago  in  1915  the  Second  All  Russian  Con- 
gress of  Gold  and  Platinum  miners  stated  that  they  re- 

quired about  200  dredges,  and  as  a  result  of  tliis  and 
other  formulated  requirements  to  stimulate  the  gold  and 
])latinum  production,  a  law  was  passed  having  the  effect 
of  removing  the  duty  on  dredges,  and  loans  were  made 

by  the  State  Bank  at  5%  to  the  extent  of  two-thirds  and 
in  some  instances  three-quarters  of  the  money  required 

to  purchase,  transpoi't,  and  erect  dredges  or  other  ap- 
proved equipment  for  meritorious  properties.  I  know 

that  a  number  of  parties  took  advantage  of  these  pro- 
visions. There  was  little  difficulty  involved.  The  Gov- 

ernmental District  Engineer  passed  on  the  application 
from  familiarit.v  with  the  property,  or  examination  into 

the  circumstances  and  merits  of  the  property,  as  to 
whether  it  might  advantageously  employ  machinery  such 

as  dredges  or  other  excavating  plant.  Thus  was  pre- 
sented the  opportunity  of  opening  the  vicious  circle  of 

hand-to-mouth  policy,  even  in  the  case  of  individual 
undertakings  or  partnerships. 

"With  reference  to  the  transportation  of  the  17-ft. 
dredge  to  the  mines  at  Bodaibo,  purchased  by  the  Len- 
skoie  company.  I  think  that  this  matter  came  up  for  final 
consideration  after  Mr.  Perret  left  Bodaibo.  It  has  re- 

ceived careful  consideration  from  the  two  subsequent 

managers  and  their  advisers.  Connected  with  the  ques- 
tion of  design  of  dredge  suitable  for  the  depth  of  ground 

and  dredging  conditions,  there  was  the  question  of  trans- 
porting such  a  machine  to  the  point  of  erection  at 

Bodaibo,  far  north  of  Irkutsk.  I  am  in  a  position  to 
know  what  the  program  was  then  and  is  now.  Naturally 
conditions  liave  changed  somewhat  from  time  to  time  as 
regards  transportation. 

During  tlie  Kolchak  regime  it  was  thought  possible  at 
one  time  to  transport  the  dredge  to  Bodaibo.  The  least 
practicable  route  is  by  the  mouth  of  the  Lena  river,  if 

for  no  other  reason  than  the  time  taken  and  the  doubts  as 

to  whether  the  shipment  would  arrive  at  all.  Preference 

was  given  at  that  time  to  the  idea  of  loading  the  ma- 
chinery on  cars  at  Vladivostok  direct  to  Irkutsk  by  rail, 

rather  than  the  Nicolaievsk  and  Amoor  river  route  to 

Irkutsk,  saving  time  and  frequent  unloading  and  trans- 
ferring. Prom  Irkutsk  the  machinery  would  be  taken 

by  tractor-trains  to  a  point  on  the  Lena  river  considered 

most  suitable  at  the  moment,  having  regard  to  the  sea- 
son for  navigation  on  the  Lena,  thence  in  barges  and 

steamer  to  Bodaibo,  thence  by  rail  to  the  point  of  erec- 
tion. 

In  1916  a  road  was  started  at  the  joint  expense  of  the 
Government  and  the  Lenskoie  company  to  take  care  of 

the  transportation  problem  for  the  Lena  district.     This 
road  starts  near  Bratsk  on  the  Angara  river  and  is 

pro.iected  to  Ust  Kut.  a  point  on  the  Lena  river  beyond 
shallow  water  and  navigable  during  the  whole  season  to 
Bodaibo  and  other  points  down-stream.     Tlie  road  will 

be  suitable  for  heavy  traffic  such  as  the  tractor-trains 
now  in  Vladivostok,  and  bridges  will  be  built  accord- 

ingly.    The   maximum   grade   is   8%,   with   width    and 
curves   suitable   for  the   traffic   and  the  maehinerj'   in 
question.    When  the  machinery  is  started  on  its  .iourney. 
should  this  road  be  ready,  it  will  be  transferred  direct  to 
barges  at  Irkutsk,  moved  to  Bratsk  on  the  Angara,  loaded 
onto  tractor-trains  for  Ust  Kut,  thence  by  steel  barges 

of  1600  tons  capacity,  of  which  there  are  four  belonging 
to  the  Lenskoie  company,  direct  to  Bodaibo  and  by  rail 

to  the  point  of  erection.     There  are  four  tractors  of  75 

hp.  with  wagons  complete  at  Vladivostok  for  the  pur- 

pose, and  cranes  for  Bratsk  and  Ust  Kut.    The  electric 
crane  at  Bodaibo  is  in  place  now.     The  transportation 

problem  seems  pretty  well  taken  care  of,  and  even  if  the 
machinery  should  be  taken  direct  to  the  Lena  owing  to 
the  road  being  unfinished  from  Bratsk  to  Ust  Kut,  the 

expense  of  strengthening  the  bridges  and  repairing  the 
road  to  make  it  suitable  for  the  passage  of  the  machinery 

would  not  be  great  in  comparison  to  the  whole  project. 

Electric  power  is  available  at  the  mines  and  can  be 

increased  as  required  for  future  dredges.    "With  regard to  the  operating  conditions  at  Bodaibo,  the  long  heavy 
bucket-line  of  3Mon  buckets  reaching  about  80  ft.  below 
water-level  when  in  motion  wiU  have  considerable  effect 

on  the  bedrock,  sufficient  to  take  care  of  most  of  the  gold 

there.    There  is  an  additional  objection  to  digging  down- 
stream :  when  breaking  into  fresh  underground  workings 

with  a  lower  water-level,  some  inconvenience  might  be 

experienced  in  the  rapid  lowering  of  the  level  of  the 
water  in  the  pond. 

Some  of  the  richest  parts  of  the  pay-streak  under  the 
Bodaibo  creek  were  not  worked  owing  to  the  excessive 

water.  There  is  also  the  ground  between  bedrock  work- 
ings and  the  surface  which  will  add  materially  to  the 

yield.  Further  it  is  expected  that  nuggets  and  fine  gold 
will  be  recovered  by  the  company.  The  flooding  of  the 

ground  will  make  it  impossible  for  unauthorized  persons 
to  get  to  the  rich  ground,  also  a  matter  of  importance. 
A  third  of  the  ground  has  been  reported  as  frozen.    The 
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major  problems  at  the  Lena  have  been  met,  and  experi- 

ence gained  in  other  parts  of  the  world  is  being  utilized. 

Cold-water  thawing  may  help  considerablj-.  Dredging 
has  been  carried  on  at  Dawson  at  a  lower  temperature 

llian  prevails  generally  at  Bodaibo  during  the  coldest 

months.  The  Natomas  company  has  worse  bedrock  con- 
ditions. 

The  part  wliere  the  first  dredge  was  to  start  is  the 

Andreevsky  and  Bodaibinskj'  sections,  the  lower  part  of 
the  Bodaibo  placers.  These  hand-workings  gave  roughly 
$o  to  $6  p.-r  cubic  yard  of  pay-streak  worked.  It  was 
shut-down  because  it  did  not  yield  enough  to  meet  ex- 

penses. It  could  not  have  given  the  same  normal  profit 
as  the  other  places.  The  Feodorisivsky  yielded  $14  to 
$16  per  yard  of  ground  worked. 

The  cost  has  been  considered  and  the  proposition  was 
deemed  to  be  good  business,  with  an  excellent  chance  of 
getting  dividends,  a  matter  that  frequently  seems  to  be 
overlooked.  Many  so-called  difficulties  were  met  at 

Nicolo  Pavda  but  they  were  all  in  the  day's  work.  After 
the  experience  of  getting  and  operating  a  dredge  much 
heavier  than  usual  in  that  district  the  management 

promptly  bought  two  more,  without  hesitation. 

It  is  only  necessarj'  to  observe  carefully  the  conditions 
and  make  suitable  and  adequate  preparations  to  meet 
them.  It  is  not  necessary  to  go  as  far  as  Bodaibo  to  fail 
if  these  precautions  are  neglected. 

With  reference  to  Nicolo  Pavda,  Mr.  I.  A.  Losieff 

ordered  the  steam-dredge  from  the  Putilofif  works  before 

the  prospecting  was  done,  without  reference  to  the  re- 
sults. It  should  have  been  an  electrically  driven  dredge. 

Some  alterations  w-ere  necessary,  and  these  were  effected 
before  it  was  erected.  The  dredge  was  accepted  with  hesi- 

tation, as  before  mentioned.  When  the  price  of  platinum 
went  up  at  Petrograd  to  as  much  as  25  times  the  price 

before  the  War,  two  more  steam-dredges  were  erected, 
making  three  steam  and  one  electrically  driven  dredges, 
and  two  more  electrically  driven  dredges  were  orderedin 
-\merica,  and  the  steel  hulls  for  these  were  begun  at  the 

point  of  erection.  The  machinery  got  at  least  to  Vladi- 
vostok. It  could  be  delivered  by  rail  to  within  about  50 

miles  of  the  point  of  erection  and  taken  by  teams  over  the 
snow  roads.  As  many  as  50  horses  were  used  sometimes 

on  one  piece,  on  a  special  sleigh  provided  by  the  con- 
tractors. Many  of  the  loads  arrived  in  two,  four,  and 

six-horse  teams,  or  as  many  horses  as  would  be  required. 
The  trip  took  about  three  or  four  days.  A  sleigh  for  the 

heavier  machinery  required  to  be  specially  built,  but 
many  of  these  were  in  the  possession  of  the  contractors. 
One  would  cost  at  that  time  about  75  rubles — not  much 
in  our  money! 

The  dividends  of  the  Nicolo  Pavda  company  of  8,000,- 
onO  niblos  was  paid  a.,  usual  in  Russian  rubles,  neither 
Kold  nor  platinum.  It  unfortunately  happened  that  rail- 

road transportation  was  not  good  enough  to  keep  up  the 
output  of  other  industries  such  as  the  saw-mills  and  the 
paper  factory,  in  1917.  as  most  people  know,  whereas  the 

monthly  output  of  platinum  could  be  transported  per- 
sonally. 

There  is  some  mention  of  the  exaggerated  importance 
of  Nicolo  Pavda,  which  I  prospected  when  I  had  charge 
of  the  installation  of  dredges.  There  is  no  exaggeration 
in  my  statements,  for  the  value  of  the  ground,  32c.  per 

cubic  yard  for  26,000.000  yards,  is'  about  half  the  pres- 
ent value.  It  does  not  include  much  ground  that  came 

into  the  producing  class  on  the  increased  price  of  plat- 
inum or  the  ground  where  two  of  the  steam-dredges  were 

erected.  Nor  is  it  unimportant  with  four  dredges  on  the 
spot  and  two  on  the  way,  with  room  for  more.  They 
cleaned  up  nicely  when  prices  were  highest,  which,  as 
someone  mentioned,  is  good  business. 

It  was  my  good  fortune  while  in  Russia  to  come  in  con- 
tact with  a  number  of  Russian  engineers,  among  whom 

there  were  manj'  of  good  judgment,  great  ability,  and 
much  common-sense.  The  better  one  gets  acquainted  the 
more  these  facts  stand  out.  They  have  been  working 

along  lines  imposed  by  their  environment.  There  have 
been  great  changes  in  Russia  and  I  am  quite  satisfied 
that  the  engineers  will  adopt  methods  most  suited  to 

their  particular  local  problems,  drawing  if  need  be  from 
experience  under  similar  conditions  in  other  parts  of  the 
world  and  thereby  bringing  a  measure  of  prosperity  to 

that  unhappy  country. 
R.    S.    BOTSFORD. 

New  York,  February  1. 

Platinum 

The  Editor: 

Sir — I  have  been  much  interested  recently  in  your 
articles  relative  to  platinum,  including  those  involving 

the  determinations  made  by  Mr.  L.  E.  Sowers,  of  Winne- 
mucca,  Nevada.  In  this  connection  I  have  a  clipping 

from  some  paper,  wliich  reads  as  follows : 

"A  California  chemist  recently  made  a  discovery  that 
will  be  of  value  to  gold-miners  everywhere.  He  found 
that  in  testing  ore  for  gold  with  a  supplementary  process, 

platinum  was  also  extracted.  The  hope  is  now  that  a 
great  deal  of  gold  and  silver  ore  may  also  yield  platinum, 
which  is  more  valuable  than  either  of  these  other  precious 

metals.  One  company  is  already  clearing  an  additional 

$2400  a  ton  from  the  platinum  secured  in  this  way." 
I  write  to  inquire  if  you  have  any  available  informa- 

tion relative  to  the  subject-matter  of  the  clipping? 

Tacoma,  February  20.  H.  0.  Watrous. 

[The  newspaper  statement  contains  the  minimum  of 
truth,  as  usual  in  matters  of  this  kind.  It  is  true  that 

the  recovery  of  platinum  as  a  by-product  in  gold-dredg- 

ing is  a  comparatively  recent  development  in  technical 

practice  and  that,  for  example,  the  Californian  di-edges 
yielded  667  ounces  of  platinum  in  1920.  hut  it  is  not  true 

that  a  great  deal  of  gold  and  silver  "ore"  is  likely  to 

yield  platinum,  if  by  "ore"  is  meant  rock  in  place  that 
can  be  exploited  at  a  profit.  Platinum  has  never  been 
won  in  California  from  ore  in  place,  only  from  gravel. 

The  statement  that  ore  yielding  .$2400  per  ton  in  plati- 
num is  being  mined  anywhere  in  California  is  without 

basis  of  fact,  so  far  as  we  know. — Editor.] 
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Early  Comstock  Days 

By  Roswell  K.  Colcord 

In  dealing  with  Nevada's  early  history,  the  Comstock 
mines  and  Virginia  City  must  be  considered  first  for 

probably  never  before  has  so  much  wealth  been  won  from 
so  small  a  piece  of  ground.  The  space  is  about  two  miles 
long  and  the  width  that  of  an  ordinary  street.  The  record 
shows  that  the  Consolidated  Virginia,  only  one  of  the 

many  corporations,  yielded  $62,570,154  in  gold  and  $70,- 
901,517  in  silver;  a  total  of  $133,471,672  up  to  1907. 
These  figures  are  authentic.  The  estimated  output  of  all 
the  Comstock  mines  from  1860  to  1900  is  $500,000,000. 

The  first  to  come  to  a  new  mining  camp  is  the  pros- 

pector, next  the  miner,  followed  by  the  saloon-man  and 
gambler.  Then  come  the  business-man,  the  lawyer,  and 
the  doctor,  and  by  the  time  the  preacher  gets  there  he  has 
an  abundance  of  raw  material  for  the  manufacture  of 

Christians.  If  he  is  a  good  sport  and  a  mixer,  energetic 
and  persevering,  he  will  soon  build  up  a  business  that 
will  prove  profitable  to  the  entire  community:  schools 
will  be  established,  society  will  organize,  social  functions 
will  be  held,  the  moral  machinery  will  soon  be  running 
smoothly,  and  law  and  order  will  be  paramount. 

There  is  always  a  larger  number  of  law-abiding  people 
in  any  community,  young. or  old,  than  of  the  other  kind; 
this  was  especially  true  of  Virginia  City  during  its  first 
ten  years  of  life.  The  rough  element  was  there  in  force, 
but  the  good  men  of  the  town  were  not  cowards  like  the 

ordinary  gun-fighter  who  is  easily  crushed  by  a  brave 
and  determined  man,  without  a  gun ;  consequently,  the 
unruly  class  was  kept  well  in  check  by  moral  force.  I 
may  say  here  that  much  credit  is  due  the  better  men 
among  the  gamblers  for  their  aid  in  preserving  the  peace. 

Joe  Stewart,  proprietor  of  the  largest  sporting  establish- 
ment in  the  town,  was  one  of  the  solid  men  of  the  place ; 

his  word  was  accepted  everywhere  and  his  paper  was 

honored  at  the  bank  for  any  reasonable  amount.  Thou- 
sands of  dollars  were  won  and  lost  at  his  tables  every 

day.  yet  the  place  was  always  orderly.  Another  honor- 
able sport  was  Kentuek  (John  M.  Daniels).  Both  he  and 

Stewart  were  gentlemen  in  their  class — tall,  slim, 
straight,  good-looking,  and  always  well-dressed ;  in  fact 
the  best-dressed  men  in  the  town  were  the  sporting  fra- 

ternity. When  it  came  to  contributing  to  the  church,  or 
to  any  charity  or  public  enterprise,  they  were  the  first  to 
the  bat. 

Although  Virginia  Cit}-  had  a  hard  reputation,  I  know 
from  personal  experience  that  it  was  as  orderly  as  a 
Quaker  meeting  in  comparison  with  either  Bodie  in  the 

early  'eighties  or  Aurora  in  the  early  'sixties,  for  I  lived 
during  the  roughest  times  in  all  these  places.  We  all 
know  that  environment  has  a  strong  influence,  and  that 

we  do  things  in  the  Far  West  that  would  'put  us  in  bad' 
with  the  people  of  New  England ;  possibly  the  life  I  was 
then  living  may  have  had  sonje  influence  in  modifying 

my  own  viewpoint,  j'et  I  still  insist  that  we  of  Virginia 
City  and  Gold  Hill  were  good  people — for  the  frontier. 
Indeed,  the  first  settlei-s  of  Virginia  City  were  above  the 
average  in  intelligence,  culture,  and  ability.  Real  pov- 

erty did  not  exist  in  the  town ;  money  was  plentiful,  and 
in  cases  of  death,  sickness,  or  distress,  the  generosity  of 

the  people  was  boundless. 
The  chief  occupation  was  watching  the  stock-market. 

One  share  of  stock  then  represented  one  foot  of  ground. 

When  our  part}',  consisting  of  Horace  Harden,  George 
Peck,  Charles  Cunningham,  Ben  Severence,  and  myself, 

arrived  there,  the  combined  capital  would  not  buy  one- 
fourth  of  an  inch  of  ground  in  any  of  the  leading  mines. 
Even  I,  though  never  a  member,  was  vestryman  of  a 
church.  We  had  a  wonderfully  interesting  minister; 
but,  not  being  a  Puritan,  he  started  out  on  Christmas 
night  with  a  bunch  of  Cornish  boys  to  sing  carols,  and 
failed  in  his  efforts  to  absorb  an  amount  of  moisture  equal 

to  that  taken  by  the  other  boys.  When  they  took  him 
home  he  was  unable  to  speak  his  language  intelligently, 
although  a  fine  linguist,  but  he  insisted  on  talking 
Spanish.  This  was  too  much  for  the  church  people ;  so  we 

lost  our  pastor,  much  to  my  regret,  for  he  was  a  fine  fel- 
low, and  a  finished  scholar  and  orator.  He  had  been  an 

actor. 

Mining  stocks  were  the  chief  attraction  for  all,  except 

during  political  campaigns;  then  all  other  business  was 
neglected.  In  1868  the  big  local  fight  was  for  sheriff  of 
Storey  county,  Jewett  Adams  (afterward  Governor)  was 
the  Democratic  candidate,  and  W.  I.  Cummins,  president 

of  the  Gold  Hill  Miner's  Union,  was  the  Republican 
candidate.  The  Gold  Hill  Union  was  the  first  organiza- 

tion of  the  kind  in  the  State,  and  for  many  years  was  the 

best-managed  and  the  most  conser\'ative  of  any  subse- 
quent organization  on  the  Comstock  or  elsewhere.  It  was 

a  bitter  fight,  for  Adams  and  his  friends  had  plenty  of 
money  and  used  it  freely,  but  neither  money  nor  oratory 
could  out-vote  the  miners,  and  Cummins  won  an  easy 
victory. 

During  the  winter  of  1867  there  were  so  many  serious 
eases  of  smallpox  that  the  authorities  had  great  difficulty 

in  giving  them  proper  care,  as  it  was  impossible  to  pro- 
cure nurses  at  any  price.  Deaths  occurred  almost  daily. 

At  that  time  I  was  superintending  the  erection  of  a  large 

building  for  hoisting-works  and  pumping-plant,  and 
sinking  a  five-compartment  shaft  to  a  depth  of  1000  ft. 
for  the  Imperial  Empire  Co.  A  number  of  our  crew  were 
victims  of  the  disease,  and  there  were  four  deaths.  One 

morning  as  I  was  examining  a  set  of  timbers  in  the  bot- 
tom of  the  shaft,  I  noticed  one  of  the  men  leaning  against 

the  wall  and  holding  his  head  with  both  hands.  The 
shift-boss,  John  Milligan  (father  of  Miss  Milligan  of 
Carson)  asked  the  man  if  he  was  hurt,  and  lie  said  he  was 
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dizzy.  On  closer  view,  ililligau  said  his  face  had  broken 

out  in  a  rash.  AVe  took  liim  to  tlie  surface  at  once  and  he 

was  so  weak  that  Milligan  picked  him  up  in  liis  amis  and 

carried  him  to  the  enpine-room  and  wrapped  him  in  a 
blanket,  lie  was  put  into  my  buggy,  and  I  drove  him  to 

the  pest-house.  That  was  a  real  act  of  heroi.sra  on  the 

part  of  Milligan.  for  he  knew  it  was  a  case  of  malignant 

smallpox.  I  was  not  much  exposed,  and  besides  I  was 

using  Dr.  "Webber's  remedy,  or  rather  preventive.  The 
Doctor's  prescrijition  read:  "Keep  an  imlighted  cigar 
in  your  mouth  all  the  time  you  are  near  people  who  have 

the  disea.se  or  who  have  been  exposed".  John  and  I  both 
escaped. 

The  most  serious  disaster,  causing  the  greatest  loss  of 

life  that  ever  occurred  on  the  Comstock,  was  the  under- 
ground fire  at  the  Yellow  Jacket  mine  in  1868,  where 

more  than  60  men  were  asphyxiated.  28  losing  their  lives. 
It  required  strong  nerve  to  stand  by  that  shaft  and  see 
those  poor  fellows,  \vith  swollen  faces,  eyes  nearly  closed, 
and  gasping  for  lireath,  brought  up  on  the  cage.  At  that 
time  gas-masks  were  not  known  among  the  miners,  but 
real  bravery  was  plentiful,  and  many  were  the  volunteers 

to  go  down  oa  the  cage  and  ti-y  to  rescue  comrades.  A 
number  of  trips  were  made  and  several  times  those  who 

had  gone  to  the  rescue  were  themselves  brought  up  un- 
conscious. The  two  Bickel  brothers,  whom  I  knew  inti- 

mately, were  working  there.  George  was  among  the  first 
to  come  up,  but  finding  that  liis  brother  was  still  in  the 

mine,  he  insisted  on  going  back  with  the  rescue-crew.  He 
succeeded  in  finding  his  brother  and  in  bringing  him  up 

in  his  arms ;  on  reaching  the  surface  both  collapsed.  The 
doctor  did  everything  possible  to  revive  them,  but  they 

died  almost  in  each  other's  arms. 
Jim  Langan  (father  of  Judge  Langan)  was  foreman 

of  the  mine  and  did  heroic  work  in  directing  the  rescue. 

It  required  skill  and  judgment  ou  the  part  of  the  engi- 
neers and  brakemen  in  handling  the  cages.  One  of  the 

brakcmen  was  "W.  IT.  Stone,  who  was  Justice  of  the  Peace 
in  Carson  City  for  many  years. 

Gold  Hill  was  as  lively  as  Virginia  City.  Our  club. 

called  the  Boar's  Nest,  was  one  of  the  jolliest  in  the  town. 
considering  the  extent  of  its  membership — only  fifteen 

young  men.  It  was  organized  for  'eats'.  We  rented  a 
liouse,  hired  a  cook,  and  started  housekeeping.  The  cook 
was  an  Italian  gentleman  and  an  expert.  We  lived  high, 
and  the  monthly  bills  were  higher.  We  soon  learned  that 

the  cook  and  his  friends  also  lived  high  at  our  expense, 
but  we  were  having  such  a  jolly  time  that  we  kept  it  up 
for  several  months.  Among  the  crowd  one  individual 

was  tinctured  with  piety,  althougli  equally  good  at  giving 
and  taking  jokes.  He  requested  permission  to  ask  a 
blessing  on  Sunday  morning,  as  usually  we  breakfasted 

together.  We  agreed  unanimously.  During  the  blessing, 
which  was  lengthy  because  he  had  to  bless  the  food  for  a 

whole. week  in  advance,  the  cook  sen'cd  the  coffee.  One 
Sunday  morning  we  were  gathered  together  around  the 
table  and  our  friend  (his  name  was  Bostwick)  started  his 
blessing.  When  his  eyes  were  closed  as  was  his  custom, 
the  cook  filled  liis  cup.     Lou  Goodwin,  who  sat  next  to 

liim,  pieked  up  half  a  dozen  chili  cupiuis  and  dropped 
them  in  the  coffee.  We  all  saw  the  act  and  of  course  paid 

strict  attention  to  brcakfa.st  for  a  few  minutes  until  'Old 

Bos'  as  we  called  him,  took  a  good  swig  of  reinforced  hot 
coffee.  He  made  every  effort  to  check  strangulation  but 

could  not  prevent  thi'  tears  from  nmning  down  among 

his  whiskei's.  Finall.v  some  one  asked  him  il'  his  coffee 
was  too  strong,  and  further  remarked  that  he  looked  as  if 
he  were  in  trouble.  Bos  replied  in  n  solemn  manner  that 

he  had  just  receive<l  a  telegram  saying  that  his  mother-in- 
law  was  dangei-on.sly  ill ;  the  fear  that  the  next  message 
would  tell  that  she  was  not  going  to  die  caused  the  tears. 

The  Fourth  of  July  was  always  celebrated  by  a  joint 
procession  of  residents  in  the  two  towns;  it  was  a  big 
affair.  In  1866  Colonel  (afterward  Governor)  C.  C. 
Stevenson  was  Grand  Marshal.  Six  of  us  were  aids  on 

his  staff.  Virginia  City  being  on  a  steep  side-hill,  it  was 
necessary  to  have  narrow  streets  to  avoid  grading:  as  it 

was,  a  one-story  building  fronting  on  C  street  would  be 
two  stories  at  the  back.  The  board  sidewalks  were  frail, 
and  when  Harrison  Gray,  one  of  the  aids  who  rode  a 

fractious  hoi-se.  was  marching  down  C  street,  his  horse 
pranced  onto  tlie  sidewalk,  and  horse  and  rider  went 
down  entirely  out  of  sight,  but  the.v  kept  right  on.  came 
out  on  D  street,  went  round  the  block  and  joined  tiie 

parade  all  O.K.,  except  for  a  few  yards  of  cobwebs  on 
horse  and  rider. 

C  street  was  not  a  nice  place  for  promenading  in  the 
winter  and  early  spring.  All  the  ore  was  transported  on 

wagons  drawn  by  big  teams  that  splashed  in  the  mud  the 
entire  length  of  the  street,  spattering  it  on  both  sidewalks. 
As  everybody,  except  the  sports,  were  dressed  to  wallow 

in  mud  if  necessary,  they  did  not  shy  at  it.  The  reduc- 
tion-works then  were  on  the  Cai-son  river  and  at  Ophir  in 

the  Washoe  valley;  the  teams  hauled  ore  and  returned 
with  wood  and  lumber.  No  water  for  milling  purposes 
was  nearer  at  that  date. 

So  many  men  and  women  of  note  were  living  on  the 
Comstock  that  it  would  be  difficult  to  judge  as  to  who 
are  the  most  deserving  of  mention.  J.  C.  Hampton  was 

tlie  leading  grocer ;  Harry  Rosner,  the  leader  in  dry- 
goods;  Kennedy  and  Mallon,  wholesale  liquor:  Charley 
Van  Gorder,  team-owner;  William  M.  Stewart  was  tlie 
most  industrious  and  successful  lawyer;  Tom  Pitch,  the 

most  eloquent  public  speaker;  Gillig,  Mott  &  Co.  were 
the  leading  hardware  merchants:  Reverend  (later 

Hishop)  Whittaker  and  Father  Manogue.  the  leadine 
clergymen ;  Adolf  Sutro  the  most  able,  detenniiied.  and 
.successful  promoter,  especially  in  the  matter  of  raising 

money  in  Europe  and  ehsewhere  for  the  driving  of  the 
Sutro  Tunnel  for  draining  the  Comstock  mines  to  a  depth 
of  1600  ft.  This  tunnel  is  nearly  five  miles  long  and  big 

enough  for  a  mule-team.  Later  Sutro  was  elected  mayor 
of  San  Francisco,  notwithstanding  the  opposition  of 

everj'  newspajier  in  that  city. 
The  most  disa.strous  financial  failure  on  the  Comstock 

was  that  of  L.  B.  Frankel.  The  mo.st  approachable  and 

the  most  generous  man  of  great  wealth  was  John  W. 
Mackay.    Practically  all  his  wealth  came  later,  but  it  did 
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not  change  the  man.  It  is  a  well-known  fact  that  the  Big 

p-iom- — Mackay,  Fair,  Flood,  and  O'Brien — accumulated 
many  million  dollars  in  Nevada,  took  it  away  aud  in- 

vested it  elsewhere,  and  did  nothing  for  the  State;  yet 

John  W.  jMackay  while  a  resident  was  a  liberal  con- 
tributor to  charities,  and  without  ostentation.  Many 

poor  families  received  substantial  aid  at  his  hands  with- 
out knowing  who  their  benefactor  was.  After  his  death 

his  son,  Clarence,  contributed  largely  to  the  upbuilding 

and  beautifying  of  our  State  University.  "William Sharon,  wlio  made  millions  on  the  Comstock,  gave  us  the 

State  Orphan 's  Home. 

Those  who  have  read  Mark  Twain's  'Koughing  It'  will 

remember  the  author's  description  of  the  hold-up  on  the 
divide  between  Virginia  City  and  Gold  Hill.  This  was 

true,  and  the  perpetrators  of  that  robbery  were  Twain's 
most  intimate  friends.  It  took  place  within  a  block  of  the 

house  where  I  lived.  George  Birdsall  and  Col.  Avery 

were  the  leaders.  When  Mark  left  on  the  stage  the  next 

morning  they  gave  him  his  money  and  valuables,  but  he 

refused  to  be  consoled  and,  saying  "Farewell,  brigands", 
left  without  sign  of  forgiveness.  This  incident  occurred 

during  Twain's  lecturing  tour  on  the  subject  of  the 
Sandwich  Islands. 

Among  the  startling  incidents  on  the  Comstock  in  the 

enrly  'sixties  was  the  sinking  of  the  Wood  &  Goe  store. 
This  store  stood  at  the  junction  of  B  and  C  streets  on  the 

divide  between  A^rginia  City  and  Gold  Hill.  The  Chollar 

Mining  Co.  had  stoped  the  ground  so  near  the  surface 

that  it  began  to  settle  and  crack,  although  this  attracted 

but  little  attention.  One  night  a  number  of  us  went  up 

from  Gold  Hill  to  the  theatre  at  Piper's  Opera  House. 
On  our  way  home  we  picked  up  a  young  fellow  who  said 

he  was  a  clerk  in  Wood  &  Goe's  store,  and  slept  there. 
You  may  imagine  his  feelings  when  we  reached  the  place 
where  the  store  had  stood  and  found  a  cave  fully  70  ft. 

across  and  30  ft.  deep.  The  surface  had  caved  around 

the  rim,  completely  covering  the  building.  Not  a  sign 

of  it  was  to  be  seen.  That  young  man's  nerves  were 
pretty  badly  shattered  when  he  realized  his  escape  from 
a  horrible  death.  He  said  he  had  been  learning  to  dance 

in  a  hurdy-gurdy  house  that  evening,  and  added  that  if 
that  was  sinful,  he  preferred  to  be  a  sinner  rather  than 

a  corpse. 

As  a  lover  of  horses  from  childhood,  to  witness  the 

abuse  of  that  noble  animal  makes  me  ready  to  fight. 

Many  years  ago,  while  visiting  Carson  City,  a  prominent 

gentleman  invited  me  to  take  a  drive  with  him  behind  his 

fast  horse.  While  going  around  to  get  into  the  buggy.  I 

discovered  a  deep  flesh  wound  on  the  horse's  rump. 
Upon  inquiring  how  the  horse  was  so  badly  cut  and  also 

why  the  owner  was  driving  him  in  that  condition,  he  said 
that  he  did  it  with  a  singletree  and  the  iron  honk  did  the 

cutting.  I  not  only  declined  to  go  with  him  but  made  use 

of  some  language  learned  in  my  ynutli  from  a  mule- 
driver. 

What  to  me  was  tlu'  most  serious  and  horrible  nuitila- 
tion  of  dumb  animals  occurred  in  1866  just  above  Gold 

Hill.     One  of  the  big  six-horse  teams  loaded  with  prob- 

ably 10  tons  of  ore  on  two  wagons  was  driven  down  to  the 

Kennedy  boarding-house  across  the  road  from  the  Bul- 
lion hoisting-works;  while  the  driver  was  at  lunch  tlie 

brake  became  loose,  and  being  on  a  down  grade  the 

wagons  started,  pushing  the  wheel-horses  and  finally  the 
whole  team  down  the  road.  By  the  time  they  came  to  the 

turn  above  the  Belcher  hoisting-works  they  were  travel- 

ing fast  and  in  making  the  cui-ve,  both  wagons  left  the 
grade  and  rolled  over  and  over  down  the  steep  hill,  drag- 

ging those  six  big  and  beautiful  horses  with  them.  Porter 
Holmes  and  I  witnessed  the  end  of  the  runaway,  and 

were  the  first  to  reach  and  lend  aid  to  those  struggling, 

dumb,  though  groaning  animals.  All  were  endeavoring 
to  clear  themselves  from  the  harness,  and  every  horse  was 

cut  and  bruised.  The  wheel-horses  were  held  down 

partly  by  the  wagon-tongue,  and  both  were  trying  to  get 
up.  One  had  both  forelegs  broken,  and  to  see  those 

animals  trying  to  walk  with  the  stumps  of  their  legs,  the 

bones  sticking  in  the  ground  was  sickening.  Within  a 
few  minutes  several  men  arrived,  one  of  whom  brought 

his  gun,  and  we  immediately  shot  the  two  horses  with  the 
broken  legs.  The  owner  of  that  team  told  me  that  those 
horses  were  worth  $500  each. 

Most  of  the  mining  superintendents  drove  fine  teams. 

Bob  Graves  of  the  Empire,  with  his  spanking  team  and 

$1200  diamond  scarf-pin,  was  the  most  sliowy  superin- 
tendent ;  Captain  Thos.  G.  Taylor  of  the  Yellow  Jacket, 

the  most  genial ;  Isaac  L.  Requa  of  the  Chollar,  the  most 
industrious ;  P,  S.  Buckminster  of  the  Imperial,  the  most 

dignified ;  James  G.  Fair  of  the  Con.  Virginia,  the  best 

miner ;  Sam  Curtis  of  the  Ophir,  the  oldest,  biggest,  and 

ugliest;  Hank  Smith  of  the  Belcher,  the  best  talker;  Fred 

Tritle  of  the  Alpha,  the  handsomest. 

The  Gould  &  Curry  stock  was  the  first  to  reach  a  high 

figiire  on  the  stock-board.  Charley  Bonner  was  superin- 
tendent, followed  shortly  afterward  by  Frank  Osbiston, 

a  typical  cockney,  who  soon  became  the  most  popular  man 
in  town.  He  was  tall,  six  feet  three,  young,  straight,  a 

graduate  of  Oxford,  and  well  up  on  mining  booklore,  and 

a  great  favorite  socially.  He  soon  learned  to  be  a  suc- 
cessful mine  manager.  In  those  days  few  of  the  sui)erin- 

tendents  knew  much  about  mines  or  mining,  but  most  of 

them  were  good  business  men  and  knew  how  to  select 
their  subordinates. 

Abe  Edgington  was  the  chief  millman  and  general 

manager  of  all  the  plants  belonging  to  the  Sharon  inter- 
ests. John  B.  Winters  was  the  first  superintendent  of 

tlie  Yellow  Jacket ;  L.  B.  Hopkins  of  the  Kentuek  was  the 

biggest  and  wore  the  longest  whiskers;  J.  P.  Jones  of  the  ' 

Cro^^•n  Point  was  the  best  story-teller;  Charlie  Fornuin 
of  the  Caledonia  and  the  Forman  shaft  w^as  always  a  busy 
man.  but  was  handicaiiped  socially  by  being  too  fond  of 

himself;  Ed.  Boyle  of  the  Alta  (father  of  our  present 

Governor)  loved  everv'body  and  feared  nobody — always 
at  the  front  in  business,  politics,  or  fun.  Mat.  Canovan 

distinguished  himself  by  giving  a  ball  and  banquet  on  tlie 

1000-ft.  level  of  the  New  Yo7*k  mine.  He  cut  out  a  big 
station,  decorated  it  with  Chinese  lanterns,  and  invited 

thirty  couples.    It  was  a  great  free  treat.    This,  however, 
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liiii  iioi  occur  in  the  pioneer  (liij..-,  I'or  Canovan  came  to 
the  Comstock  later. 

In  the  Nevada  field  of  literature  there  were  many  bril- 
liant men  and  women,  but  only  one  was  entitled  to  the 

distinction  of  beinp  the  most  accomplished  liar — Jim 
Townsend.  Virginia  City  was  the  special  attraction  for 
all  leading  theatrical  people  who  came  to  the  Coast  from 
the  East.  James  Stark  and  his  wife,  both  stars,  were 

among  the  first;  tliey  were  followed  by  scores  of  others 
whose  names  are  familiar  to  old-timers,  but  to  enumerate 
them  wouKl  require  too  much  space. 

Included  in  the  gi-eatcst  attractions  among  theatrical 
folk  was  Little  Lotta  (Miss  Lottie  Crabtree).  Her 

speeial  forte  was  singing  and  dancing.  Her  song, 

'Washoe',  composed  by  herself,  created  such  enthusiasm 
with  all  classes  that  showers  of  coin  took  the  place  of 

bouquets,  antl  many  were  of  gold.  Lotta  was  a  bom  lady 
and  remained  so  all  her  life.  She  played  in  all  the  big 
cities  of  the  world  and  her  mother  was  always  with  her. 

Lotta's  fountain  at  the  junction  of  Market,  Kearny,  and 
Geary  streets  in  San  Francisco  was  her  contributiou  to 
this  city.  She  retired  with  a  fortune  of  about  .$400,000, 
invested  it  in  real  estate  near  Boston,  where  she  still  lives 

at  the  age  of  about  seventy-five,  and  unmarried. 
The  other  extreme  was  Ada  Isaac  Menkin,  who  held  the 

boards  for  quite  a  time  in  'Mazeppa'.  She  da.shed  across 
the  stage  lashed  lengthwise  on  a  wild  hoi-se.  and  dressed 
in  the  costume  of  Eve.  This  created  wild  enthusiasm, 

and  one  did  not  liave  to  be  bald-headed  to  enjoy  the 
scene.  Later  we  had  John  McCullough,  Lawrence  Bar- 

rett, and  others  equally  famous. 
All  of  these  men  whose  names  appear  in  this  paper  as 

being  more  or  le.ss  prominently  identified  with  the  de- 
velopment of  the  great  Comstock  lode  more  than  half  a 

centurj"  ago  were  friends  and  acquaintances ;  their  voices 
and  faces  are  so  indelibly  stamped  on  ray  memory  that 
the  recalling  of  their  names  necessarily  causes  a  feeling 
of  sadness  and  loneliness  when  I  realize  that  not  one  of 

them  is  living  today. 

Size  of  Mineral  Particles  in   Relation  to 

Flotation    Concentration 

•The  size  of  the  mineral  particle  is  a  factor  of  flota- 
tion that  has  been  given  little  more  than  a  passing 

thought  by  flotation  engineers.  Every  one  familiar  with 
the  older  gravity  methods  of  concentration  well  under- 

stands the  advantages  accruing  from  close  clas.sification 

of  the  feed  to  the  concentrators.  However,  it  is  not  logi- 
cal to  assume  that  classification  of  feed  for  flotation 

will  be  e(|nally  i)rofitable.  The  following  analysis  of  the 
subject  should  be  of  value. 

The  factors  controlling  the  size  of  a  mineral  particle 
that  can  be  floated  are:  (1)  the  degrees  of  oil-mineral, 
oil-water,  and  air- water  adsorption,  which  determine  the 
force  with  which  the  particle  is  held  to  the  bubble;  (2) 
the  shape  of  the  particle;  (3)  its  specific  gravity;   (4) 

•Abstracted  from  a  papor  by  A.  W.  Pahrenwald  and  issued 
by  the  Bureau  of  Mines  and  Geology,  State  of  Idaho. 

the  cleanness  of  its  surface,  which  influences  the  degrees 
of  adsorption;  and  (5)  the  swirl  of  the  pulp. 
Maximum  flotation  efficiency  is  obtained  by  treating 

the  largest  i)article  that  can  be  floated  by  its  first  attach- 
ment to  a  bubble  or  a  number  of  bubbles.  When  the 

mineral  particle  is  of  such  size  that  it  is  dropped  and 
caught  many  times  by  the  rising  hubbies  before  it  is 
entangled  in  the  froth  and  finally  removed  from  the 
machine,  finer  grinding  would  result  in  greater  recovery 
and  higher  efficiency. 

It  is  obvious  that  the  agitation  and  swirl  of  pulp, 

particularly  near  the  surface,  will  influence  greatly  the 

size  of  particle  floatable  under  given  conditions.  A  ma- 
chine giving  a  concurrent  motion  to  the  pulp  will  allow 

a  mineral  particle  of  maximum  size  to  be  floated.  The 
size  of  bubble  is  important;  the  more  numerous  and  the 
finer  the  bubbles,  the  more  efficient  will  be  the  flotation. 
There  is  no  doubt  that  a  good  many  bubbles  actually 

engage  each  particle  before  it  is  finally  floated  to  the 
surface  of  the  pulp. 

Conclusions  reached  are  as  follows :  ( 1 )  For  the  flota- 
tion of  a  single  sulphide  mineral  away  from  gangue,  it 

appears  that  classification  either  as  to  size  of  particle 

(screening)  or  as  to  size  and  weight  (hydraulic  classifi- 
cation) would  be  of  little  value,  excepting  that  it  would 

give  a  more  uniform  condition  of  total  mineral  surface 
which  could  be  more  consistently  met  in  practice;  (2) 

of  two  particles  of  the  same  mineral,  the  smaller  has 

the  greater  total  flotative  intensity;  (3)  with  two  par- 
ticles of  different  minerals  the  widest  difference  in  total 

flotative-intensity  would  result  if  the  particle  of  the 

lighter  mineral  were  the  smaller  and  had  the  higher  unit 
flotative-intensity,  because  the  difference  in  the  weight 

of  the  two  particles  is  then  greatest,  and  the  specific  sur- 
face increases  as  the  size  of  the  particle  decreases;  this 

association  of  particles  cannot  be  realized  by  classifica- 

tion; (4)  for  two  different  minerals  the  conditions  of 

three  eases  studied  could  be  obtained  by  water  classifi- 
cation. If  the  smaller  mineral  happened  to  have  the 

higher  unit  flotative-intensity,  water  classification  would 
make  the  separation  of  the  two  minerals  by  flotation 
more  readily  accomplished. 

For  two  floatable  minerals  of  equal  or  nearly  equal 

specific  gravities,  water-classification  would  give  a  prod- 
uct more  adaptable  to  differential  flotation  than  if  two 

minerals  were  composed  of  material  of  widely  different 

specific  gravities. 
To  elucida.te:  water-classification  of  particles  of  unlike 

specific  gravities  would  give  products  consisting  of  large- 

light  and  small-lieavy  particles.  The  small-heavy  min- 

erals would  have  greater  specific-surface,  and  conse- 

quently greater  total  flotative-intensity,  which  would, 

however,  be  largely  counterbalanced  by  the  greater 
weight  of  the  small  particles. 

It  is  possible  to  apply  the  same  reasoning  to  show 

why  a  feed  of  small-light  and  large-heavy  particles  would 
give  the  greatest  difference  in  total  flotative-intensity  of 
particles,  and  the  most  advantageous  relation  of  par- 

ticles for  differential  flotation. 



March  11,  1922 MINING  AND  SCIENTIFIC  PRESS 

331 

Work  and  Industrial  Progress 
By  A.  W.  Allen 

No  apology  should  be  needed  for  broaching  in  a  tech- 
nical magazine  the  subject  of  individual  human  effort 

and  its  relation  to  industrial  progress,  for  it  is  one  of 

paramount  importance.  A  change  of  mental  attitude  is 
taking  place  slowly  but  surely;  human  effort  is  being 
recognized  more  generally  as  the  fundamental  basis  for 
successful  achievement;  and  human  effort  means  work. 
A  few  years  ago  I  was  in  a  country  that  is  exceedingly 

backward — mentally,  morally,  and  physically.  I  won- 
dered at  the  persistence  of  the  national  traits  through 

many  centuries,  and  found  that  the  question  had  been 
asked  and  answered  a  hundred  years  before.  In  a  book 

published  in  1825  a  traveler  recorded  the  main  impres- 

sion of  a  visit  there,  by  stating  that  "human  industry 
and  ingenuity  are  destroyed  by  the  belief  that  a  con- 

fidence in  a  supernatural  power  is  of  more  effect  in  assur- 
ing the  progress  of  nature,  or  in  averting  the  evils  and 

miseries  attendant  upon  our  earthly  career,  than  a  more 
rational  and  manly  reliance  upon  our  own  muscular  and 
mental  exertions  over  the  elements  of  the  material  world 

that  have  been  placed  under  our  control".  A  story  may 
be  recalled  of  the  Scotch  boatman  whose  craft  met  a  sud- 

den squall  and  was  on  the  point  of  being  capsized.  Amid 
the  roar  of  the  elements  he  overheard  a  decision  made  by 

his  two  passengei-s — who  differed  widely  as  to  build  and 
physical  characteristics — that  they  should  pray  for  bet- 

ter weather.  The  boatman,  however,  agi-eed  to  this  pro- 

posal only  in  part.  "The  little  mon  can  pray",  he  said, 
' '  but  the  big  one  maun  tak '  an  oar. "  He  considered  that 
a  combination  of  the  spiritual  and  the  practical  was 
needed,  to  the  disregard  of  neither. 

Superstition  has  been  one  of  the  most  sei'ious  stum- 
bling-blocks to  progress,  but  during  recent  years  much 

of  this  has  been  replaced  by  a  recognition  of  the  value  of 
the  achievement  that  follows  initiative  and  labor.  In 

these  days  of  intensive  competition  it  is  realized  more 

than  ever  that  increased  production  and  continuous  out- 
put are  essential.  Idleness  and  the  misapplication  of 

energy  mean  waste,  and  there  is  an  appalling  amount  of 
these  in  evidence  in  industrial  as  well  as  in  individual 

effort.  Herbert  Hoover,  in  a  foreword  to  a  report  issued 
recently  by  the  Federated  Engineering  Societies,  says 

that  as  a  nation  we  possess  wliat  is  probably  the  maxi- 
mum of  ingenuity  per  capita :  our  industries  operate  at 

what  is  doubtless  the  highest  efficiency  as  compared  with 
those  of  other  nations ;  yet  our  industrial  maehino  is  far 
from  perfect.  An  enormous  amount  of  waste  is  occurring 

daily  in  consequence  of  (1)  unemployment  during  in- 

dustrial depressions,  (2)  Labor-Capital  conflicts,  (3)  ex- 
cessive labor-turnover,  (4)  speculation  and  over-produc- 

tion in  prosperous  times,  (5)  a  lack  of  standardization, 
(6)  the  occasional  failure  of  transportation,  and  (7) 
losses  during  fabrication.    These  wa.stes  when  aggregated 

represent  reduction  in  quality  and  service,  both  of  which 
could  be  improved  proportionately  by  a  greater  attention 
to  detail.  However,  I  do  not  propose  to  discuss  corporate 
effort,  but  will  confine  wliat  I  have  to  say  to  the  attitude 
of  the  individual  and  of  those  who  are  or  who  should  be 

interested  in  his  welfare  and  progress.  In  the  first  place, 

it  is  imperative  that  the  worker  be  encouraged  at  the  out- 
set to  select  an  occupation  that  appeals  to  him  and  that 

suits  his  mental  and  physical  capabilities  and  character- 
istics. He,  on  the  other  hand,  should  leave  no  stone  un- 
turned in  his  effort  to  find  work  that  is  congenial;  for, 

in  the  great  majority  of  cases,  such  choice  is  not  the  re- 
sult of  chance,  nor  does  it  follow  inevitably  a  policy  dic- 

tated by  others;  the  individual  himself  must  show  initi- 
ative and  preference ;  the  blame  of  failure  on  this  account 

rests  with  him  alone  should  he  fail  to  do  so. 

One  phase  of  human  endeavor  is  known  as  unskilled  or 
manual  labor.  A  philosopher  once  said  that  there  is  no 
task,  not  even  the  digging  of  a  ditch,  but  has  interest  and 
romance  in  it  if  the  work  be  done  in  the  right  spirit.  A 
contention  such  as  this  is  likely  to  be  misinterpreted ;  for 
the  facts  should  be  faced,  and  it  must  be  acknowledged 
that  some  work  is  uninspiring  and  monotonous,  not  to  say 
nauseating  or  revolting.  However,  let  us  desist  from  an 
attempt  to  gauge  the  mental  attitude  adopted  by  another 
toward  the  particular  task  being  performed  by  him;  if 
we  do  so  we  are  likely  to  indulge  in  sympathy  that  will 

be  wasted.  The  worker's  viewpoint  in  this  connection  is 
largely  a  matter  of  familiarity ;  a  skilled  dentist  may  see 
nothing  unpleasant  in  professional  work  that  would  sicken 
an  artist ;  a  miner  who  is  skilled  with  hammer  and  drill 
needs  no  sympathy  from  the  bystander  who  cannot  see 
further  than  the  monotony  of  the  labor  involved ;  the 
millman  thinks  nothing  of  the  clangor  of  a  thousand 

srtamps,  whereas  the  neiwes  of  a  visitor  may  be  racked  to 
a  degree  that  may  presage  physical  collapse.  It  is  a 

futile  interference  and  a  waste  of  compassion  to  com- 
miserate with  others  on  account  of  tasks  with  which  we 

have  no  intimate  experience.  If  dissatisfaction  be  ex- 
pressed by  the  worker  it  may  be  due  to  conditions  over 

which  no  one  has  control;  it  may  be  because  the  task  is 

unsuitable ;  it  may  be  because  the  work  is  such  that  too 
much  time  is  available  for  self-commiseration;  or  it  may 
be  because  the  worker  does  not  liandle  the  job  in  the 

proper  manner.  Perhaps  he  is  disheartened  at  the  re- 
sults, and  so  takes  no  steps  to  increase  his  efficiency. 

One  of  the  most  interesting  results  of  the  safety-fir.st 
movement  showed  that  it  was  possible  to  differentiate 

workers  into  two  types — those  with  whom  accidents 
were  common  and  those  with  wliom  they  were  rare.  The 
more  unfortunate  worker  or  shift-boss  was  inclined  to 
consider  that  they  were  due  to  causes  over  which  he  and 

no  one  else  had  control;  and  in  this  connection  it  is  in- 
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teresting  to  note  iluit  no  saying  has  wrought  greater 

harm  to  humanity  tlian  the  one  that  insists  that  'acci- 

dents will  happen',  for  it  is  used  too  often  to  cover  the 
tracks  of  a  neghrt  to  take  precautions.  The  dictionary 

tells  us  that  "to  happen'  is  "to  occur  by  chance';  chance 
is  something  that  befalls  in  consequence  of  unknown  or 

unconsidered  forces :  an  accident  is  an  event  that  is  un- 

expeete«l  and  is  usually  of  an  unfortunate  nature. 

Thanks  to  rational  intervention,  the  psychology  of  acci- 

dents is  now  viewed  from  an  entirely  different  stand- 

point. The  element  of  chance  is  no  longer  feared,  for  it 
has  been  found  tlvat  almost  all  accidents  could  have  been 

prevented  by  the  exercise  of  proper  eai-e  and  adequate 
foresight. 

An  intensive  campaign  of  education,  unhampered  by 

superstition,  has  given  remarkable  results.  Available 

statistics  prove  conclusively  that  workers  or  bosses  who 

sought  formerly  to  excuse  their  unfortunate  showings 

are  now  proud  of  a  record  that  often  indicates  a  complete 

imnninity  from  even  a  minor  mislmp.  This  is  largely  the 

•result  of  unsconcious  weaning  from  superstitious  ideas  in 
regard  to  chance :  it  shows  that  the  unconsidered  rather 

than  the  unknown  forces  should  receive  primary  consid- 

eration ;  for,  thanks  to  contemporary  science,  the  un- 
kjiown  forces  are  becoming  fewer  and  fewer.  The  result 

is  an  education — it  might  be  called  a  religion — of  actu- 
alities, and  the  realization  that  personal  effort  is  not 

likely  to  be  balked  by  the  machinations  of  some  unseen 

power.  Failure  that  is  blamed  to  chance  is  often  due  to 

something  over  wiiieh  adequate  control  could  have  been 

exercised.  The  safety-first  movement  has  demonstrated 
this  beyond  a  doubt.  Almost  all  the  accidents  that  occur 

are  due  to  the  fact  that  a  task  has  been  done  badly  or  in- 
completely ;  a  small  proportion  are  due  to  influences  over 

whieh  at  present  we  can  exercise  no  control.  The  forces 

of  nature,  which  in  the  past  have  been  responsible  for 

many  accidents,  are  now  being  hanies.sed  and  directed  by 
man  for  bis  own  \ise.  Fire  and  flood  are  now  our  servants 

rather  than  our  masters.  A  recognition  of  our  ability  to 

make  or  mar  our  lives,  according  as  to  how  we  rely  on 

"our  own  mental  and  muscular  exertions  over  the  ele- 

ments of  the  material  world",  has  resulted  in  fewer  inter- 
ruptions to  work,  less  pain  and  disappointment,  iiicrcased 

efintentment  and  comfort,  and  greater  wealth. 

There  is  no  task  in  the  world  that  cannot  be  lightened 

by  adopting  the  proper  mental  attitude:  that  ihe  work  is 

a  means  tf>  an  end.  A  ehaffeur  may  be  bored  with  his 

duties:  but  a  New  York  base-ball  fan  is  not  worried  un- 

duly beeau.s<>  of  the  journey  to  the  Polo  Grounds.  If  the 
ilisenntented  worker  realized  that  dissatisfaction  is  cumu- 

lative and  never  remedial  he  would  desist  from  grum- 

bling: by  taking  the  opposite  attitude,  involving  acqui- 
esM-enee  in  existing  conditions  b\jt  indieating  an  ambition 
to  surmount  difficulties,  he  would  view  his  task  with 

Icfw  repulsion.  By  looking  ahead,  his  mind  would  be 

taken  from  the  eommonplaee  and  the  monotonous.  It 

would  be  well  for  all  of  us  to  realize  that  a  measure  of 

drndgerj'  is  the  fommon  heritage;  T  exelude  from  con- 
sideration the   indiviibial   who  has  been   born  with   the 

proverbial  silver  spoon  in  his  mouth.  The  work  that  is 

being  performed  daily  in  the  world  is  the  result  of  em- 

idoyment  and  occupation  the  character  of  which  may 
vaiy  from  the  fascinating  to  the  congenial:  but  some 

tasks  are  classed  as  drudgery  or  viewed  with  positive 

disgust.  The  point  that  is  often  overlooked  by  many  who 
never  cea.se  to  proclaim  their  martyrdom  to  monotonous 

occupation  is  that  tlieir  fellow-men  have  risen  to  success 

— to  positions  in  which  their  daily  labors  are  a  delight 

and  a  fascination  to  them — by  using  the  ta.sks  involving 

drudgery  or  dislasteful  occupation  as  stepi)ing-stones  to 

more  congenial  work.  There  are  many  who  credit  suc- 
cess to  genius  rather  than  to  hard  work;  they  themselves 

disclaim  the  possession  of  what  is  commonly  known  as 

talent,  and  therein  find  solace  for  failure.  "Ahl  but  he 

has  a  gift"  is  an  oft-repeated  saying  to  explain  the  suc- 
cess of  the  pianist,  the  actor,  the  writer,  or  the  artist. 

The  achievement  of  either  appears  as  spectacular  to  the 

layman,  who  little  knows  and  so  cannot  appreciate  the 

immense  amount  of  self-denial,  drudgery,  and  attention 
to  monotonous  detail  that  goes  to  b^xild  the  foundation  of 

successful  achievement  and  ease  of  performance.  A  gift, 

indeed!  Rather  an  indication  of  "hard  work  bravely 

done". 
Othere,  again,  attempt  to  explain  .success  as  due  to 

heredity.  That  there  is  something  in  this  notion  cannot 

be  denied,  but  the  influence  of  one's  ancestors  on  personal 
.achievement  is  slight  indeed,  especially  if  what  we  know 

of  the  lives  and  family  histories  of  famous  men  be  true. 

In  many  cases  the  opposite  to  what  is  expected  occurs; 

the  .son  shows  no  liking  or  ability  to  follow  in  his  father's 
footsteps.  A  trait  may  skip  one  or  more  generations,  to 

reappear  later ;  but  the  influence  of  heredity  is  invariably 

over-emphasized.  The  point  that  needs  recognition  is 
that  emulation  plays  an  important  part  in  the  fomiation 

of  character  and  the  choice  of  work.  A  boy  whose  father 

is  a  successful  engineer  appreciates  the  scope  and  limita- 
tions of  such  a  profession ;  it  is  considered  natural  that 

he  should  go  and  do  likewise ;  his  choice  is  taken  as  a  mat- 
ter of  course.  ITis  father,  on  the  other  hand,  knows  what 

sliould  be  avoided  in  the  preliminary  stage:  his  connec- 
tions are  usually  such  that  the  development  of  his  son 

into  a  full-fledged  engineer  is  facilitated.  The  boy  is 
spurred  to  work  harder  and  to  take  greater  pains  because 

of  what  is  cx])eeted  of  him  as  a  son  of  his  father.  He  is 

better  off  than  others  who  have  no  paternal  help  or  in- 

fluence; but  it  is  'slogging'  rather  than  heredity  that 
influences  the  result. 

Our  daily  routine  is  generally  comprised  of  work  that 

is  disliked  or  hated,  with  a  leavening  modicum  of  woi'k 
tha^t  is  welcome  because,  perhaps,  it  can  be  done  well  or 

easily.  The  secret  of  success  is  the  power  to  dispose  of 

the  uncongenial  task  in  the  quickest  possible  time ;  thus 

it  is  that  the  wise  man  will  tackle  his  hardest  problem 

first.  He  realizes  the  moral  eft'ect  of  having  overcome 
obstacles  and  of  having  achieved  something  that  he 
knows  is  well  done.  After  a  while  his  imcongenial  tasks 

become  less  formidable:  they  take  less  time  and  involve 
less  labor.     He  svstematizes  his  actions  to  sneh  an  extent 

1 
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that  a  new  element  of  interest  in  introduced.  Further- 

more, the  ability  to  succeed  in  a  wearisome  and  uncon- 
genial task  .shows  a  capacity  for  greater  and  more  im- 

portant duties ;  his  system  carries  him  along  the  road  to 
success ;  or  his  employer  notices  the  improvement,  and  he 

is  marked  tor  preferment.  His  querulous  fellow-worker, 
who  is  forever  bewailing  his  hard  fate  and  the  fact  that 
he  hates  the  work,  is  often  inclined  to  adopt  the  mcmana 
attitude  in  regard  to  uncongenial  tasks.  This  is  fatal  to 

success.  He  never  acquires  the  habit  of  doing  things  at 

regular  intervals — the  surest  way  to  surmount  difficul- 
ties; consequently,  his  uncongenial  tasks  accumulate. 

The  effect  of  this  on  the  general  efficiency  of  operations 

is  deploralile,  and  the  result  is  fatal  to  his  cliaiices  of  pro- 

motion. But  the  worst  effect  is  on  the  individual's  own 
moral  fibre,  for  every  time  he  procrastinates  lie  encour- 

ages his  own  weakness  ;  he  is  forced  to  visualize  again  and 
again  the  unacceptable  nature  of  the  uncompleted  task 

before  him.  He  wastes  time  in  denouncing  his  'luck',  in 
dilating  upon  tlie  dreariness  of  the  outlook;  he  protests 
that  the  work  he  dislikes  to  tackle  will  be  done  tomorrow, 

forgetful  that  tomorrow  never  comes.  He  suffers  from 
mental  fatigue  as  a  result  of  anticipated  toil.  This  may 
be  reflected  in  his  physical  condition ;  and  to  lighten  the 
subject  with  a  humorous  exaggeration  I  quote  the  story 
of  the  laborer  whose  friend  remarked  that  he  looked 
tired. 

"Yes,"  said  the  man,  "it  is  weary  work  carrying  a  liod 
of  brick  up  three  stories." 

"Have  you  been  doing  it  long?",  queried  the  other. 
"I  start  tomorrow,"  was  the  reply. 
To  the  one  who  would  succeed,,  no  evasion  of  the  task 

that  lies  in  his  path,  however  disinclined  he  may  be  to 
perform  it,  is  possible  without  a  loss  of  moral  status. 
All  successful  men  will  admit  the  force  of  this  truism. 

Not  only  must  it  be  done  promptly  but  it  must  be  done 
to  completion ;  for  it  has  been  said  that  success  or  failure 

will  result  accordingly.  A  man  who  perfoi-ms  an  un- 
congenial task  quickly,  in  order  to  get  to  work  on  some- 

thing that  is  more  interesting,  is  not  deserving  of  ex- 
ceptional praise;  he  looks  for  no  recognition  of  moral 

superiority ;  he  merely  realizes  the  fact  that  by  doing  so 

he  will  save  himself  much  worry  and  depression.  'Do  it 

now'  is  a  maxim  that  should  be  applied  with  special  em- 
phasis to  distasteful  but  inevitable  tasks;  and  al- 

though it  may  not  be  easy  to  inculcate  good  habits  in 
others  or  to  adopt  them  ourselves,  it  is  exceedingly  diffi- 

cult, if  not  impossible,  to  eliminate  them  after  they  have 
been  formed.  One  whose  ideas  of  work  are  orderly,  and 
who  realizes  the  immen.se  saving  of  labor  and  the  avoid- 

ance of  distress  and  disappointment  that  result  from 

arranging  the  daily  duties  in  an  orderly  way,  can  seldom 
be  forced  to  discard  his  principles.  He  would,  if  chal- 

lenged, disclaim  credit  for  being  vii'tuous  in  the  matter; 
he  has  tried  both  ways,  the  slipshod  and  the  orderly,  and 
he  sticks  to  his  acquired  methods  because  they  save  him 
time  and  labor,  worry  and  disappointment.  In  olden 
times,  when  frugality  was  not  viewed  as  merely  the 
prerogative  of  the  submerged  tenth,  children  were  taught 

that  they  could  overcome  unreasonable  fancies  by  eating 
first  the  food  they  liked  least,  the  result  being  the  de- 

velopment of  an  attitude  of  tolerance,  and  later  of  par- 
tiality, which  was  healthful.  It  is  the  same  with  work. 

Life  may  be  likened  to  a  cross-country  race,  the  rewards 
going  to  those  who  take  the  hurdles  and  the  ditches  as 
they  are  reached. 

However,  it  is  obvious  that  many  cla.sses  of  labor  are 
depressing  and  monotonous;  there  is  justification  for 
grumliling.  What,  then,  can  be  done?  Jlr.  Walter  N. 
Polakov,  who  read  a  paper  on  the  subject  at  a  recent 
meeting  of  the  American  Society  of  Mechanical  Engi- 

neers in  New  York,  claimed  that,  in  the  industrial  world, 

increased  production  has  been  sought  by  devising  labor- 
saving  machinery  and  by  .stimulating  individual  produc- 

tivity. Automatic  equipment  has  to  a  large  extent  taken 
the  place  of  manual  labor.  Monotonous  conditions  are 
the  result ;  the  worker  has  become  restless  and  irritable, 
which  Mr.  Polakov  attributes  to  the  mechanization  of 

labor.  Higher  pay  and  lower  working-hours  have  been 
demanded,  in  spite  of  the  fact  that  quantity  and  quality 
have  decreased  in  consequence  of  concessions  alread.v 

made  in  these  respects.  He  suggests  a  remedy — to  make 
the  work  fascinating,  and  so  to  encourage  creative  self- 
expression.  Studies  of  the  physical  condition  of  some 
types  of  industrial  worker  have  shown  that  much  waste 

of  energy  occurs  from  unnecessary  fatigue,  traceable  to 
mental  and  nervous  depression,  and  due  to  the  monotony 
of  repetitive  operations ;  the  class  of  worker  thus  affected, 
of  course,  is  of  the  creative  rather  than  of  the  imitative 

type.  The  author  of  these  interesting  conclusions  found 
that  the  most  successful  and  enduring  way  to  promote 
and  to  increase  industrial  efficiency  was  to  improve  the 

status  of  the  worker.  "To  be  specific",  he  says,  "the 
monotonous  physical  labor  of  a  fireman  is  readily  trans- 

formed, by  special  training,  into  a  fascinating  game 

based  on  the  exact  sciences  of  physics  and  chemistry,  re- 

quiring an  exercise  of  the  mental  capacities."  This  is 
an  excellent  idea;  the  inculcation  of  interest  in  such 
work  will  serve  to  tide  over  more  quickly  that  period  in 
the  life  of  the  embryo  engineer  during  which  he  mu.st 
stoke  a  boiler;  for  I  feel  certain  that  as  soon  as  JMr. 

Polakov 's  fireman  becomes  interested  in  the  physics  and 
chemistry  of  steam  generation  he  will  cease  to  be  content 
to  remain  in  so  subordinate  a  position.  Further,  the 
exercise  of  those  mental  qualities  that  have  lain  dormant 
will  quicken  his  powers  of  acquisitiveness;  this  will  give 
him  added  capabilities,  enabling  him  to  seek  and  obtain  a 
position  of  greater  responsibility  and  less  monotony. 

Among  the  professional  classes  it  usually  happens  that 
the  urge  to  make  such  a  change,  to  set  foot  on  the  ladder 
of  success,  comes  from  within  and  not  from  without.  In 
this  connection  it  is  well  to  suggest  that  executives  should 

see  that  credit  be  apportioned  where  it  is  deserved.  The 

first  task  of  the  man  in  control  of  the  sviper-euterprise,  as 
well  as  the  one  in  charge  of  the  business  of  nonnal  pro- 

portions, is  to  make  sure  that  his  employees  get  a  'square 
deal',  even  if  he  does  not  know  them  by  sight.  Tliis  is 
a  responsibility  that  cannot  be  deputed  without  inviting 
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trouble  and  unfairness.    One  common  attitude  should  be 

discountenanced :  tJiat  the  initiative  marking  the  differ- 
ence between  the  zealot  and  the  mediocrity  should  be  met, 

at  the  liands  of  subordinate  officials,  with  systematic  dis- 
courapement.    One  who  is  keen  about  his  work  and  can 
take  pleasure  in  his  task  is  worthy  of  more  than  his  hire ; 
he  should  be  protected  from  the  souring  influences  of 

petty  jealousy  and  ignorant  opposition,  such  as  charac- 
terize   the    internal    economy    of    some    organizations. 

Large  numbers  of  men  in  important  positions  in  tech- 
nical work  are  becoming  weary  of  the  sidetracking  of 

ci-edit.     JIany  of  them  have  the  scientific  spirit,  they 

work    primarily    for   work's   sake,   nnhcedful    of    extra 
reward;  but  they  are 'disheartened  when  recompense  is 
diverted  systematically  to  those  least  deserving  of  it.    If 
ilirect  monetary  benefit  arises  from  initiative,  company 
executives  should  see  that  their  technical  employees  are 

rewarded  in  some  manner.    No  unreasonably  large  com- 
pensation would  be  expected;  it  would  be  the  honor  that 

would  count.    But  many  company  officials  are  so  little 
in  character  that  they  prefer  to  embitter  the  outlook  of  a 
young   and   promising   engineer  or   technologist   rather 
than  give  him  full  credit  for  the  results  of  his  initiative. 

In  many  instances  the  executives  of  companies  refuse 
to  take  out  patents  on  ideas  developed  by  their  technical 

employees  and  adopted  in  their  own  plants ;  and  appar- 
ently for  no  other  reason  than  because  they  dislike  to  see 

the  apportioning  of  credit  to  a  subordinate.    By  such  a 
policy  they  save  the  company  a  few  hundred  dollars, 
arguing  that  it  (neuter  gender,  having  no  soul)  has  the 
right  to  the  use  of  the  invention  without  paying  royalties 
to  anyone.     No  company  that  adopts  such  tactics  has 

failed  to  suffer  for  the  attitude.    The  unfaii-ness  rankles. 

"Whether  the  employee  remains  with  the  company  or  no, 
he  never  forgets  the  injustice ;  often  he  stays  his  hand 
when  to  have  taken  action  would  have  meant  the  saving 
of  tens,  thousands,  or  perhaps  hundreds  of  thousands  of 
dollars.    Some  executives  fail  to  realize  this.    Cases  have 

been  known  in  which  the  position  of  the  inventor  has 

been  made  so  intolerable  that  he  was  obliged  to  quit, 
leaving  a  clear  field  for  those  who  lacked  the  mental 

initiative  that  arises  from  perseverance,  but  whose  finan- 

cial future  is  secure  because  of  an  ability  to  benefit  from 
what  has  been  developed  by  others. 

Next  to  the  stagnation  that  results  from  absence  of 

ambition,  there  is  nothing  so  harmful  to  industrial  prog- 
ress as  the  cbloroforming  of  the  initiative  shown  by  tech- 

nical workers.  In  the  great  majority  of  eases  the  extra 

labor  starts  with  no  thought  of  monetary  gain,  with  no 
consideration  of  the  need  for  legal  protection  if  a  valu- 

able idea  be  evolved.  In  few  cases  is  any  spur  needed 
other  than  that  which  is  provided  by  the  anticipated 
j)lensure  of  successful  f.^complisbment.  The  work  resolves 
ilself  into  a  l»attle  of  wits  with  an  imaginary  and  perhaps 
non-existant  rival  who,  it  is  feared,  may  'get  there'  first. 
It  becomes  a  legitimate  race  for  mental  superiority,  in 
which  the  would-be  inventor  realizes  that  all  those  others 
can  compete,  and  achieve  as  ranch  at  least  as  he  can,  who 
havi-  discovered  the  truism  that  work  well  done  is  in- 

variably work  that  is  pleasureable.  However,  the  task 
in  front  of  him  is  no  light  one.  He  must  make  exhaustive 
analyses  and  mental  classifications ;  he  must  study  every 
feature  of  application,  not  only  of  his  own  work  but  that 
of  others  who  have  preceded  him  in  the  same  field  of 
action.  He  must  labor  with  thoroughness  to  avoid  the 
ridicule  that  will  be  showered  on  him  if  he  fail  to  antici- 

pate even  one  minor  detail  of  the  sequence  of  happenings 
in  practice ;  for  tliere  are  many  who  would  brand  an  in- 

ventor as  an  impracticable  dreamer.  How  much  work  is 
put  to  the  task  before  the  idea  is  fomiulated  is  known  to 

few.  If  the  result  be  complex,  the  idea  will  stand  a 
good  chance  of  preliminary  consideration ;  the  inventor 
may  even  escape  ridicule  at  the  outset,  for  the  simple 
idea  usually  elicits  scorn  on  the  part  of  the  drones  in 

the  hive — and  there  are  many  such — whose  policy  is  to 
sit  back  and  predict  failure.  Occasionally  their  pessi- 

mism is  justified  by  later  events ;  they  rise  to  fame  there- 

by and  reiterate  the  well-worn  phrase,  "I  told  you  so". 
In  the  majority  of  cases,  however,  the  success  of  the 

scientist  is  such  that  the  croaker's  objections  are  for- 
gotten ;  if  challenged  he  will  always  maintain  that,  in  his 

employer's  interests,  he  must  be  cautious. 
The  value  of  the  idea  having  once  been  developed,  all 

efforts  are  made  to  secure  the  benefits  without  return  to 

the  inventor.  In  some  cases  this  is  an  easy  matter,  for 

an  unscrupulous  lawyer  will,  for  a  consideration,  draw 

up  an  agreement  by  which  the  employee  signs  away  his 
mental  as  well  as  his  physical  powers.  Such  a  document, 

usuidly  of  innocent  if  not  benevolent  appearance,  re- 
quires an  intensive  examination  at  the  hands  of  one 

versed  in  legal  jargon  before  the  unconscionable  nature 
of  its  clauses  can  be  discovered ;  and  company  officials  of  a 

certain  type  see  that  the  employee  agrees  to  the  terms  be- 
fore he  has  an  opportunity  to  obtain  legal  advice.  Many 

companies  are  inequitable  in  their  dealings  with  tech- 
nical employees  who  show  initiative;  this  is  seldom  the 

fault  of  the  high  executives;  it  is  usually  the  result  of 
obstructive  tactics  on  the  part  of  subordinate  officials, 
who  if  they  cannot  deflect  credit  in  their  own  direction 

or  in  the  direction  of  their  'loyal'  assistants  will  kill  the 
initiative  of  others  who  are  under  their  control.  Nothing 

is  more  pathetic  than  the  inescapable  fact  that  in  these 
times  when  co-ordinated  and  intensive  effort  is  needed, 
the  ambitious  so  often  find  that  the  ladder  of  success  is 
enmeshed  with  barbed  wire.  The  gospel  of  work  and 

loyalty  is  preached  in  sea.son  and  out  of  season,  and  yet 

the  hardest  and  most  exhausting  labor — invention  and 
creative  effort — meets  with  the  least  reward.  The  tech- 

nical worker  with  initiative  and  ambition  often  finds  that 

tho.se  who  spend  their  time  in  scheming  to  retain  the 
esteem  of  the  high  officials  of  the  company  that  employs 
them  are  as  well  off  financially  and  better  off  in  so  far 

as  security  of  tenure  is  concerned.  If  inventive  initiative 
were  rewarded  by  adequate  recognition,  the  technician 
would  in  most  eases  feel  content,  for  it  would  mean  an 

official  acknowledgment  of  his  perseverance  and  capa- 
bility that  would  help  him  professionally.  Instead,  how- 

ever, the  main  idea  seems  to  lie  to  keen  tlie  origin  of  the 



March  11,  1922 MINING  AND  SCIENTIFIC  PRESS 
335 

improvement  in  tlie  dark,  so  that  disparagement  may 

meet  with  little  opposition.  Between  the  birth  of  an 

idea  and  its  application  on  a  working  scale  there  is  often 

an  interval  of  considerable  duration,  in  which  much  may 

be  forgotten. 

If  the  technical  worker  with  initiative  be  systemati- 

cally  discouraged,   what   can  he  do?     To   prevent  the 

stealing  of  ideas  by  unscrapulous  associates  he  can  make 

application  for  patents  at  his  own  expense.    If  he  does 

so  he  is  likely  to  be  accused  of  taking  a  mercenary  view  of 

his  work,  in  contrast  to  his  oft-repeated  claim  that  he 

labors  as  a  scientist  for  the  love  of  achievement  and  pri- 

marily for  the  advance  of  his  art.    Further,  if  he  takes 

such  a  course,  a  rift  occurs  immediately  between  him  and 

the  company  officials  that  were  disinclined  to  take  action 

or  to  support  his  claim  to  originality.     A  striking  ex- 

ample of  this  came  to  my  notice  recently.    Several  years 

ago  an  engineer  devised,  after  much  expense  and  patient 

research,   something  that  afterward  proved  of  distinct 
merit  and  value.     For  two  and  a  half  years  he  offered 

the  idea  gratis  and  unconditionally  to  those  most  inter- 
ested in  its  application  to  the  industry  in  question.    His 

altruism,  however,  met  with  less  than  a  response ;  it  was 
greeted  with  discouragement  and  even  discourtesy.    Some 
years  later  the  principle  upon  which  he  had  insisted  was 
recognized  and  his  ideas  were  adopted ;  for  a  number  of 
reasons  his  name  was  associated  with  patents  applied  for 

long  after  the  idea  had  been  offered  gratuitously  to  the 

industry.     For  this   'mercenary'  attitude  he  was  the 
subject  of  anonymous  attacks.    The  same  motive  might 
have  been  attributed  to  the  gentleman  who  for  a  wager 

tried  to  sell  newly-minted  golden  sovereigns  on  London 
bridge  for  one  penny  apiece ;   and  who,  when  he  was 

unsuccessful,  i-eturned  the  monej-  to  his  bank.     Truly 
the  worker  who  invents  has  a  hard  row  to  hoe ;  Good- 

year's  experience  is  being  repeated  daily.    This  fact  sug- 
gests that  labor  is  its  own  reward  among  one  section  of 

our  workers.     The  spirit  of  scientific  research  is  weak- 
ened too  often  by  derision,  for  a  certain  type  of  indi- 

vidual considers  an  inventor  as  crazy ;  when  the  idea 

reaches  the  practical  stage  the  inventor  is  denied  en- 
couragement,  recognition,   or  adequate  reward.     Rear- 

Admiral  Bradley  A.  Fiske,  the  inventor  of  the  electric 

range-finder,  the  naval  telescope,  and  a  host  of  other  im- 
portant improvements  in  the  science  of  navigation  and 

naval  warfare,  was  recently  asked  by  'Popular  Science', 
"What  is  the  most  pressing  scientific  achievement   .    .    . 
deserving    the    first    attention    of    American    inventive 

genius  during  1922?"     To  this  he  replied:  "An  inven- 
tion by  which  inventors  will  acquire  an  influence  in  the 

world  proportional  to  the  benefits  they  confer".     I  dis- 
cussed this  matter  recently  with  a  technician  of  initia- 

tive and  sterling  personal  character.     He  said.  "I\Iy  son 
will  have  none  of  the  disheartening  and  discouraging 

opposition  in  life  that  I  have  experienced.     I  intend  to 

see  that  his  choice  of  a  profession  is  one  in  which  recom- 

pense is  automatic — the  result  of  attention  to  routine — 
and  in  which  little  or  no  differentiation  of  capabilities  is 

possible  as  a  result  of  the  development  of  initiative  or 

inventive  effort".  Impressions  such  as  these  draw  atten- 
tion to  a  pathetic  aspect  of  modern  technical  work;  they 

constitute  a  regrettable  commentary  on  existing  condi- 
tions. In  England  the  National  Union  of  Scientific 

Workers  has  come  into  being  as  one  of  the  sequelae  of  con- 
ditions that  have  enriched  Capital  and  Labor  at  the  ex- 

pense of  the  upper-middle  classes.  The  Union  has  done 
and  is  doing  excellent  work,  having  laid  down  several 

basic  principles  according  to  which  the  inventor  should 
be  rewarded.  The  modesty  of  the  demands,  if  such  they 
can  be  called,  indicates  that  the  inventor  has  received 

neither  recognition  nor  reward  in  any  way  commensurate 
with  his  contributions  to  the  advance  of  civilization  and 
the  comfort  of  humanity.  It  is  evident  that  weight  of 

aggregate  opinion  and  influence  is  needed  to  counteract 

such  injustice.  Argument  has  been  advanced  that  mem- 
bership in  a  union  lowers  professional  standing :  but  the 

success  attending  the  new  movement  in  England  is  suffi- 

cient refutation,  for  the  British  organization  contains 

many  men  of  exceptional  mental  and  moral  fibre,  whose 

professional  standing  is  as  high  as  it  was  when  the  scien- 
tific worker  was  helpless  in  the  hands  of  the  unscrupulous 

promoter.  In  other  fields  of  endeavor  it  is  evident  that 

unionism,  as  a  principle,  is  desirable ;  it  is  a  help  rather 

than  a  hindrance  to  industrial  advance.  Why  should 

scientific  and  technical  workers  be  debarred  from  such  a 

method  of  obtaining  the  benefits  of  mutual  support  and 

corporate  defence? 

The  importance  of  research  and  invention  in  reducing 

the  expense  of  industrial  operations  is  emphasized  forci- 

bly in  a  statement  recently  issued  by  Mr.  Frank  Hedley. 

the  president  of  the  Interborough  Rapid  Transit  Com- 

pany, of  New  York.  In  dealing  with  the  question  of  the 

cost  of  labor  in  the  near  future,  Mr.  Hedley  stated  that 

devices  have  been  installed  by  his  company  that  will  re- 

duce considerably  the  present  expenses.  One  item  of 

$550,000  is  expected  to  be  saved  in  wages  during  the  six 

months  ending  June  30.  1922,  by  the  adoption  of  a  new 

system  ensuring  the  automatic  control  of  the  opening 

and  shutting  of  car-doors;  an  additional  $125,000  is  to 

be  lopped  from  the  operating  costs  at  the  stations  by 

means  of  a  special  type  of  turnstile.  The  pa.ssenger  of 

today,  instead  of  having  to  buy  a  ticket  from  one  em- 

ployee and  deliver  it  to  another,  deposits  a  nickel  in  a 

slot,  whereupon  the  tunistile  is  automatically  released, 

thus  permitting  passage  to  the  station  platform.  The 

adoption  of  such  innovations  indicates  that  bedrock  costs 

may  not  have  been  reached  in  any  industry,  however 

economically  it  may  appear  to  l)e  operated.  ]\Iany  execu- 
tives would  do  well  to  realize  that  the  encouragement  of 

new  ideas  and  the  fair  treatment  of  inventive  genius  are 

more  likely  1o  result  in  cheap  and  efficient  industrial 

operation  than  will  the  adoption  of  a  cheeseparing  policy 
of  economy  in  wages  and  salaries. 

To  those  scientific  workers  who  seek  encouragement. 

I  quote  from  an  editorial  that  appeared  in  a  recent  issue 

of  the  'Commercial  and  Financial  Chi-onicle'  of  New 

York.  In  this  we  read:  "Life  is  a  trust:  wealth  is  an 

obligation;  work  only  is  duty.     Waste  is  work  without 
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rhouglit.  llo  who  slights  his  task  ami  skimjis  liis  hoiii-s 
iloprives  liis  liinc  ami  plafe  of  its  full  aocomplisliment : 
lif  takes  iiiori'  tlian  his  siiare  from  the  whole.  Poor  or 

1  ii-h.  H  mail  works  with  his  own  mind  and  strength.  lie 

may  us«'  one  more  liian  Ihc  otlier.  lie  eannot  use  one  and 

not  the  other.  The  power  of  strength  is  labor  ;  the  power 

(if  thought  is  capital:  together  they  constitute  being. 

Work  is  tile  foundation  of  our  civilization — wisdom  is  no 

more,  culture  is  no  more.  "We  are  given  dominion  only 
through  work".  Again.  '-The  cu'-se  of  our  time  is  the 

vast  aniiy  of  people  who  care  nothing  for  tlieir  work", 
said  Mr.  David  Belasco  at  a  dinner  in  honor  of  the 

fortieth  anniversary  of  his  career  as  a  producer  of  plays. 
He  believes  that  we  were  made  to  work,  that  we  should 

love  our  work  so  that  wc  might  play  at  it.  "find  real  and 
profound  ))leasure  in  it;  and  so  labor  on  nntil,  tired  out, 

we  might  .sleep  like  little  children  at  the  end  of  each 

day".  The  distinguishing  feature  of  American  business 
and  professional  men  is  tlie  interest  they  take  in  their 
work,  even  in  so-called  leisure  time.  For  the  benefit  of 

those  at  the  bottom  of  the  ladder  an  element  of  attraction 

can  he  introduced  that  will  do  much  to  hasten  the  transi- 

tion of  laborer  to  artisan,  to  mechanic,  or  to  teclmologist. 

AVhen  the  scientific  spirit  has  been  aroused,  and  when 

ambition  and  initiative  arc  sprouting,  let  it  be  seen  that 

encouragement  is  not  lacking,  that  petty  jealousies  are 

killed  by  healthy  public  opinion,  and  that  some  meed 

of  recognition,  if  not  adequate  financial  reward,  goes  to 
the  wnrki  r  in  the  technical  field  of  research. 

Mica 

•The  micas  are  crystalline  silicates  of  aluminum  and 
other  metals,  notably  potas.sium,  sodium,  magnesium, 

and  iron.  They  are  characterized  by  a  perfect  basal 

eleavage.  in  consequence  of  wliich  they  can  be  split  into 

thin  plates.  These  plates  are  higlily  transparent  when 

free  from  iron  and  other  impurities.  They  are  elastic, 

and  pos.sess  remarkable  insulating  iiroperties.  The  chief 

enmmeri-ial  varieties  are  muscovite.  or  potash  mica,  and 
phlogopite,  or  magnesia  mica.  Muscovite  is  the  most 

widely  distributed  variety.  It  is  usually  colorless  and 

transparent  when  in  thin  plates,  and  generally  occurs  as 

•books'  in  pegmatite  veins  associated  with  granitic  in- 
trusions. Phlogopite,  though  sometimes  white  or  color- 

less, is  often  brown,  and  is  tlien  known  as  'amber'  mica. 
The  commercially  important  deposits  of  this  mineral 

occur  a.s,soeiatcd  with  rocks  rich  in  magnesia,  esjiecially 
j>yroxenites.  Lithia  mica  flcpi<lolito  i  is  utilized  as  a 
source  of  lithia. 

The  transi)arency  of  mica  sheets  is  often  destroyed  by 
imperfect  development  or  by  impurities  taken  up  during 
the  process  of  crystallization.  Such  inclusions  frequently 
apiiefir  as  films  between  the  cleavage-plates.  ;Muscovite 

is  particularly  liable  to  be  spotted  and  stained  by  iron 
oxide  and  other  impurities.  Such  stains  often  render 

the  mica  valueless  for  ec-onomie  purposes,  unless  they 

can   be  removed   during  the  process  of  splitting.      Tiie 

•Abstracted    from    a    bulletin    by    the    Imperial    Mineral Resources  Bureau. 

micas  vary  considerably  in  hardness.  Even  in  the  same 

sheet  the  edge-hardness  and  the  face-hardness  differ. 

The  edge-hardness  of  muscovite  is  greater  than  that  of 

copper,  whereas  that  of  phlogopite  is  almost  the  same  as 

that  of  copper.  Ileuct  iihlogopite  is  employed  in  dy- 

namo-electric machinery  even  though  its  electrical  and 

lieat-resisting  powers  arc  inferior  to  Ihose  of  muscovite. 
Clear  sheet  mica  commands  a  high  price  for  stove  and 

furnace  doors,  for  gas-lamp  chimneys  and  shades,  and 
other  purposes.  The  cliief  use  of  sheet  mica,  however, 

is  for  electrical  purposes  as  an  insulator.  During  the 

War  it  was  used  for  gas-ma.sks. 
Sheet  mica  is  used  largely  for: 

(1)  Separating  the  commutator  segments  of  dynamo- 
electric  machinery.  A  soft  mica  is  best  for  this  purpose, 

as  this  ensures  equal  wearing  of  the  copper  segments  and 

the  mica  separators.  Consequently  phlogopite  or  a  soft 
muscovite  is  in  greatest  demand  for  this  purpose. 

(2)  Electrical  heaters  and  cookers,  and  pyrometers. 

(3)  Electrical  condensers. 

(4)  Sparking-plugs  and  magnetos. 

(5)  "Washers,  and  insulation  of  bolts  and  screws. 
For  all  the  above,  as  indeed  for  most  other  purposes, 

it  is  necessary  that  the  mica  should  split  easily.  It 

should  also  be  free  from  cracks  and  conducting  inclu- 
sions. Sheet  mica  less  than  2  by  4  in.  is  almost  useless 

for  the  purposes  specified.  Discs  and  washers  punchetl 

from  mica  sheets  are  also  used  in  arc-lamps  and  gramo- 

phones, and  smaller  ones  in  the  sockets  of  incandescent 

lamps.  Flexible  mica-covered  cloth  and  tape  find  various 
uses  in  electrical  apparatus. 

Formerly  only  sheet  mica  measuring  2  by  4  in.  and 

upward  could  be  marketed  readily,  and  much  material 

of  smaller  dimensions  was  sent  to  the  waste-dump.  At 

the  present  time,  owing  to  the  method  of  building  np 

mica  sheets  from  thin  plates  of  scrap  mica  suitabl\- 
trimmed  and  cemented  ^vith  shellac,  the  greater  de- 

mand in  the  industry  is  for  splittings  less  than  2  by  4 

inches  in  size,  which  can  be  compressed  hydraulically 
and  cemented  with  shellac  into  sheets  of  any  desired 

thieknes.s  or  size,  or  molded  to  various  shapes.  Such 

material,  known  as  micanite,  has  now  largely  replaced 
sheet  mica  in  commutators. 

An  important  use  of  micanite  is  for  tlie  insulation  of 

the  conductors  in  high-tension  alternators  in  which  sheet 
mica  eannot  be  used.  The  micanite  is  made  in  large 

thin  sheets  and  is  wound  around  the  conductor  by  means 

of  special  machinery,  the  in.sulation  being  completed  by 

heating  under  pressure.  Alternatively,  tubes  are  made 

in  a  similar  manner,  and  the  conductors  afterward  in- 

serted. Micanite  is  largely  used  for  marine  switch- 
board insulators.  The  use  of  micanite  is  rapidly  ex- 

tending in  tlie  electrical  industry;  and  consequently  the 

chief  demand  is  for  mica  splittings.  Ground  mica  pul- 
verized from  mica  scrap  is  used  for  a  variety  of  purposes, 

the  prineijial  of  which  is  to  impart  a  lustre  to  wall-paper. 

Only  the  finer  grades  passing  160  to  200-raesh  screens 
arc  suitable  for  this  purpose.  Other  uses  for  fine-ground 
mica  are  as  a  component  of  i)aints  and  as  a  lubricant. 

1 



:\Ia,.h   11.   1!I22 MINING  AND  SCIENTIFIC  PRESS 337 

Glass 

By  P.  B.  McDonald 

Si-veral  months  ago  the  ' Press'  printed  some  h-tters 
Luneeniing  the  cause  of  the  purplish  tinge  in  old  glass, 

and  it  was  explained  that  this  color  was  due  tu  tlie  weath- 

ering of  manganese  introduced  as  an  oxide  to  neutralize 

the  green  color  of  feiTous  oxide  existing  as  impurity  in 

the  materials  from  which  glass  is  made.  These  letters 

served  to  remind  the  engineer  of  something  of  his  depend- 

ence on  glass,  for  lie  is  indebted  to  it  for  o])tical  instra- 
ments.  test-tubes,  bottles,  windows,  and  many  other 

things.  Moreover,  the  processes  of  making  glass  have  a 

relation  to  mining  and  metallurgy.  Recently  I  heard  a 

lecture  on  'Glass  in  All  Ages'  by  Professor  Silverman  of 
the  University  of  Pittsburgh,  one  of  the  foremost  Amer- 

ican authorities  on  glass,  and  I  have  seen  the  glass  exhibit 

in  the  Metropolitan  Museum  of  Art,  reputed  to  be  one 
of  the  finest  in  the  world. 

Though  everyone  is  familiar  with  the  properties  of 

glass,  it  may  be  interesting  to  recall  some  of  them.  Glass 

is  a  poor  conductor  of  heat,  as  is  seen  when  a  boiling-hot 
liquid  is  poured  into  a  thick  glass  vessel  and  the  vessel 
breaks  because  of  unequal  expansion  of  the  inner  and 

outer  layei-s.  In  the  manufacturing  process,  glass  is  an- 

nealed to  make  it  less  brittle,  that  is,  to  permit  tlie  con- 
stituent particles  to  settle  into  equilibrium.  Glass  has  a 

curious  and  important  viscosity  when  molten.  A  mass  of 

viscous  glass  can  be  rolled  like  dough,  lilown  hollow  by 

the  breath,  or  forced  to  take  the  shape  of  a  mold.  This 

condition  of  viscosity  is  intermediate  between  solidity 

and  fluidity.  Molten  glass  at  a  high  temperature  can  be 

drawn  into  a  filament  elastic  enough  to  be  woven  into  a 

fabric.  So-called  mineral  wool  is  made  from  the  slag- 

glass  refuse  of  iron  smelting,  being  blown  into  fine 

shreds :  it  is  used  as  a  fire-proof  and  rat-proof  padding 
for  walls  and  floors. 

Glass  was  made  by  the  ancient  Egyptians  probably  as 

early  as  4000  B.C.  The  ancients,  however,  used  glass  for 

making  ornaments,  vases,  and  imitation  jewelry  down  to 

the  time  of  the  Romans,  who  began  using  it  for  windows. 

The  Eg^'ptians  preferred  highly-colored  glass,  and  clear 
glass  was  not  sought  until  the  Hellenistic  period,  when 

glass  mirrors  became  fashionable.  Glass-makei-s  in  the 
Phenician  cities  of  Tyre  and  Sidon  understood  the  value 

of  manganese  in  making  glass  clear — the  very  point  dis- 

cussed in  the  'Press'  2000  years  later  when  inquiry  was 
made  as  to  the  purjrilish  tinge  of  old  gla.ss.  The  effects  of 

weathering  on  old  Roman  vases  is  illusti-ated  in  the  beau- 

tiful iridescence  like  "opaline  dove's-neck  lustres,  hover- 

ing and  evanescent"  on  some  of  the  glass  exhibits  in  the 
Metropolitan  IMuseum  of  Art.  The  coloring  agents  are 
metallic  oxides. 

The  Encyclopjedia  Britannica  says  of  the  Roman  use 

of  glass:  "It  may  appear  a  somewhat  exaggerated  as- 
sertion that  glass  was  used  for  more  purposes,  and  in  one 

sense  more  extensively,  by  the  Romans  of  the  imperial 

period  than  by  ourselves  in  the  present  day ;  but  it  is  one 
which  can  be  borne  out  by  evidence.    It  is  true  that  the 

use  of  gla.ss  for  windows  was  only  gradually  extending 
itself  at  the  time  when  Roman  civilization  sank  under  the 

torrent  of  German  and  Ilunnish  barbarism,  and  that  its 

employment  for  optical  instruments  was  only  known  in  a 

rudimentary'  stage ;  but  for  domestic  purposes,  for  archi- 
tectural decoration  and  for  personal  ornaments  glass  was 

unquestionably  much  more  used  tlum  at  the  present  day 
.  .  .  Colored  and  ornamental  glass  held  among  them 

much  the  same  place  for  table  services,  vessels  for  toilet 
use  and  the  like,  as  that  held  among  us  l)y  porcelain  .  .  . 

Glass  was  largely  used  in  pavements,  and  in  thin  plates 

as  a  coating  for  walls  .  .  .  Imitations  of  porphyrj'.  of 
serpentine,  and  of  granite  are  also  met  with,  but  these 

were  used  chiefly  in  pavements,  and  for  the  decoration  of 

walls,  for  which  purpose  the  onyx-glass  was  likewise  em- 

ployed". The  word  "pavements"  as  used  here  un- 
doubtedly means  floors,  such  as  for  baths  or  palaces,  or 

what  we  call  'sidewalks'. 
The  New  International  Eucyclopfedia  remarks  about 

ancient  Roman  glass:  "Under  the  favorable  conditions 
the  industry  flourished  greatly,  and  glass  became  so 

cheap  that  ordinary  cups  or  platters  were  sold  in  Strabo's 
time  for  a  farthing.  On  the  other  hand,  the  expensive 
and  beautiful  vessels,  according  to  Pliny,  had  almost 

driven  out  the  use  of  gold  and  silver". 
As  to  the  chemical  composition  of  glass,  it  is  a  fused 

mixture  of  two  or  more  silicates,  and  may  be  named  from 

the  predominant  base,  as  soda  glass,  pota.sh  glass,  lime 

glass,  or  lead  glass.  The  essential  ingredients  are  silica 
and  alkali.  Ancient  glass  was  usually  a  potash  gla.ss.  but 

Leblanc's  discovery  in  1792  of  a  method  for  obtaining 

sodium  carbonate  from  salt  opened  a  new  era  in  glass- 
making.  Flint  gla.ss  broadly  includes  all  glass  except 

window-panes  and  dark  bottles,  that  is,  cut  glass,  optical 

glass,  artificial  gems,  and  fine  dishes.  The  distinguishing 

constituent  of  flint  glass  is  lead  oxide  (litharge') .  which 
imparts  a  heaviness  and  brilliancy  to  the  product.  The 

English  began  to  make  flint  glass  in  the  17th  century,  but 
Professor  Silverman  declared  that  the  Chinese  had  made 

it  centuries  earlier.  A  cheap  variety  of  flint  glass  known 

as  lime-flint  glass,  in  which  lime  replaces  the  lead  oxide, 

has  become  popular  of  recent  years,  especially  in  th<^ 
United  States.  Crown  glass  is  soda-lime  .silicate  blown 

in  pherieal  form  and  flattened  to  a  disk  by  a  spinning 

motion  of  the  blow-pipe ;  once  the  favorite  gla.ss  for  win- 
dows because  of  its  brilliancy,  it  is  now  made  only  for 

ornamental  purposes,  as  the  plates  are  small  and  of  taper- 

ing thickness.  Molten  material  of  much  the  same  compo- 
sition is  now  made  into  sheet  glass;  it  can  be  blown  by 

machinery  and  does  not  require  the  services  of  such 
skilled  and  nniseular  workmen  as  when  blown  entirely  by 

the  human  I)reath.  Plate  glass,  likewise,  has  approxi- 

mately the  same  composition  (that  of  a  soda-lime  sili- 

cate"), but  when  molten  it  is  poured  over  a  smooth  metal 
casting-table,  on  which  a  heavy  roller  spreads  it  to  a 
uniform  thickness.  It  is  then  annealed  for  several  days, 

and  ]iolished  with  sand,  emery,  and  rouge:  the  vigorous 

polishing  removes  409;  of  its  thickness. 

Wire-glass,  well  known  to  the  engineer,  may  be  made 



:?3S MINING  AND  SCIENTIFIC  PRESS March  11.  1922 

ill  much  the  same  manner  as  ordiuarj'  plate  glass  with 

the  addition  that  a  woven  wire  net,  heated  nesu-ly  as  hot 
as  the  molten  ghiss,  is  pressed  into  the  rolled  glass  on  the 
easting-table;  or  the  wire  net  may  be  inserted  between 

two  lavei-s  of  plate  glass.  The  iron  of  wliich  the  net  is 
composed  has  a  higher  fusing-point  tlian  the  glass,  and 
when  exposed  to  fire  will  retain  its  shape  and  hold  the 
glass  togetlier  even  after  the  latter  has  become  plastic. 

In  tlie  San  Francisco  fire,  a  building  equipped  with  wire- 
glass  survived  in  the  midst  of  smoking  ruins,  because  the 
panes  did  not  fall  out,  although  the  glass  cracked. 

The  history  of  glass-making  is  full  of  dramatic  and  re- 
markable episodes.  Glass-makers  have  always  held  a  high 

position  in  the  eommunity.  Constantine  gave  studios  in 

a  special  quarter  of  Constantinople  to  glass-makers,  aud 
exempted  them  from  tax.  When  Venice  became  famous 

for  fragile  and  elegant  glass  in  the  Middle  Ages  (a  repu- 

tation that  it  still  retains'),  the  secrets  were  guarded  .jeal- 
ously, A  Venetian  glass-maker  carrying  his  skill  to  an- 

other country  was  followed  and  ordered  back,  hj^  com- 
mand of  the  Council  of  Ten.  A  wandering  Venetian 

glass-maker  called  Paoli  was  tracked  to  Normandy  where 
he  was  stabbed  with  a  dagger  on  which  was  written 

■'Traitor".  On  the  other  hand,  Venetian  nobles  gave 
their  daughters  in  marriage  to  glass-workers,  and  tlie 
children  were  counted  of  the  nobility— an  honor  tliat 

even  mining  engineers  have  not  today.  Though  glass 
may  have  been  made  in  England  before  the  Koman  con- 

quest, oiled  linen  was  the  usual  window  material  there 

as  late  as  the  16th  century,  and  students  in  the  medieval 
universities  usually  had  no  glass  and  no  fire  in  their  bed- 

rooms. Pressed  glass  is  the  typical  American  contribu- 
tion to  the  industry:  flint  gla.ss  is  pressed  while  red-hot 

into  the  mold  of  an  inkstand,  dish,  goblet,  vase,  or  statue. 
By  this  means  unskilled  lal)or  can  produce  excellent  re- 

sults, although  the  lustre  is  less  than  on  cut  glass  and  the 

angles  are  rounded.  Cut-glass  is  first  blown,  and  then 
ground  into  glistening  facets.  Ordinary  glass  tumblers 

are  made  nowadays  by  pressing  in  molds  rather  than  by 
blowing  them  as  in  old-fashioned  times;  hence  the  low 
prices. 

The  Arkansas  Diamond  Co.,  Little  Rock,  Arkansas. 
whidi  owns  the  Arkansas  mine,  in  Pike  county,  continued 
testing  by  pits  and  wa.shing  by  hand  in  1920  and  is  re- 

ported to  have  recovered  diamonds  valued  in  the  rousrh 
at  several  thousand  dollars,  states  a  U.  S.  Geological  Sur- 

vey bulletin.  Operations  on  a  larger  scale  have  been 
planned,  and  at  the  present  lime  (October  1921)  the 
company  is  reported  to  be  installing  new  machinery  in 
its  screening  and  jigging  plant  for  washing  the  surface 
material  in  the  field.  The  concentrate  from  this  plant 
will  go  to  the  grease-tables.  In  September  1921  the 
lalwrers  digging  test-pits  on  the  property  are  reported  to 
have  picked  up  a  white  diamond  weighing  20J  carats. 
The  Kimberlite  Diamond  Mining  &  Washing  Co.  reports 
that  the  company  holds  a  lea.se  on  the  Mauney  mine  and 
owns  the  Ozark  and  Kimberlite  mines,  at  Mlirfreesboro. 
Arkansas.  Its  two  testing  plants,  which  were  destroyed 
by  fire  on  January  13,  1919.  have  not  been  re-built,  but 

further  exploration  work  was  carried  on ;  afid.  as  soon  as 
conditions  l)eeome  normal,  activities  will  be  icsumed  on  a 
larger  scale.  In  the  recoveries  of  gem  material  the  deep 
canary  color  and  the  mahogany  shade  of  brown  are  said 

to  be  especially  woifliy  of  mention:  lilue  or  pink  stones 
aud  occasionally  a  frosted  or  etched  white  stone  are  also 
reported.  Fragments  and  fractures  were  noticeable  in 

the  surface-material  but  with  slight  depth  in  the  un- 
disturbed volcanic  ground  these  features  have  almost  dis- 

appeared. From  a  careful  analysis  of  several  thousand 
diamonds  it  is  reported  that  on  a  color  basis  the  mine- 
run  yields  white  stones  40%,  brown  37%,  yellow  22%, and  bort  1%. 

Investors  outside  California,  no  less  than  residents  of 

the  State,  have  little  conception  of  the  possibilities  still 
dormant  in  the  tremendous  bodies  of  Tertiary  and  Qua- 

ternary gravels  which  are  as  yet  unworked  in  its  borders, 
states  Chas.  S.  Haley  in  a  recent  bulletin  published  by 
the  California  State  JMiuing  Bureau.  Conservative  esti- 

mates of  the  amount  of  gold  which  can  still  be  obtained 
vary  from  one  to  three  billion  dollars.  In  view  of  the 

fact  that  the  State's  total  production  of  gold  since  1848, 
from  both  quartz-  and  placer-mining  operations,  is  about 
one  and  one-half  billions,  these  figures  are  significant  as 
indicative  of  potentialities.  An  investigation  is  now 

being  undertaken  by  the  Bureau  with  the  object  of  de- 

termining the  available  placer  resources  of  Califox-nia 
and  of  indicating  the  best  and  most  feasible  means  of 
working  them.  A  plan  is  being  worked  out  that  will  be 
not  only  of  benefit  to  the  ini]iing  industry,  but,  so  far 
from  being  detrimental  to  agricultural  interests,  will  be 
of  definite  benefit  to  them  also.  In  order  to  take  ad- 

vantage to  the  fullest  extent  of  the  present  revival  of 
interest  in  gold  mining,  it  is  extremely  desirable  that  this 
report  shall  be  available  by  the  spring  of  1923.  For  this 

reason,  the  utmost  co-operation  is  desired  from  the  cit- 

izens of  the  mining  counties  of  the  State,  and  fi'om  all 
who  are  interested,  directly  or  indireetl.v,  in  the  revival 
of  the  industry.  Already  in  covering  the  Feather  river. 
Klamath  river,  aud  Northern  Sacramento  river  areas, 

several  large  deposits  of  virgin  gravel  have  been  en- 
countered of  which  little  information  has  ever  been  puli- 

lished.  and  on  which  scarcely  anv  prospecting  has  been 
done.  The  report  will  be  devoted  more  to  the  economic 

side  of  the  question,  although  the  work  of  able  geologists 

will  be  freely  drawn  upon  wherever  it  has  a  direct  bear- 
ing upon  the  profitable  operation  of  the  gravels. 

TiiK  cx[)orts  of  minerals  from  China  during  the  year 
were  of  considerable  importance,  and  indicate  that  there 

has  been  some  development  of  the  natural  mineral  re- 
sources of  the  country,  states  a  con.sular  report.  This 

statement  should  not  be  regarded  as  very  optimistic,  be- 
cause, considering  the  mineral  resources  of  the  country 

Waiting  for  development,  the  quantities  of  exports  are 
still  small.  This  list  of  exports  includes  antimony,  cop- 
l>cr,  ]iig-iron,  iron  ore,  lead,  quicksilver,  tin.  and  zinc. 
All,  with  the  exception  of  copper  and  quicksilver,  show 
substantial  increases  in  exports. 
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Revision  of  the  Mining  Law 
The  Mining  Law  Revision  Committee  of  the  Columbia 

Section,  A.  I.  M.  &  M.  E.,  has  prepared  a  detailed 
critique  of  the  Arentz  Bill.  The  Committee  consists  of 
Francis  A.  Thomson  (chairman),  Stanly  A.  Easton, 
James  F.  McCarthy,  Jerome  J.  Day,  J.  C.  Haas,  and 

W.  H.  Linney.  The  chairman  of  the  Section,  Rush  J. 

"White,  and  the  secretary,  L.  K.  Armstrong,  concur  in 
the  Committee's  report. 

As  a  summary  of  its  findings  the  Committee  has  issued 
the  following  statement : 

In  general  the  committee  does  not  believe  the  present 
law  is  so  perfect  that  no  improvement  is  possible,  and  it 
therefore  favors  the  enactment  at  this  time  of  the  fol- 

lowing portions  of  the  proposed  law. 

(1)  The  provision  for  recording  of  claims  in  the  U.  S. 
Land  Office,  the  burden  to  be  placed,  however,  on  the 
county  or  district  recorder  and  not  on  the  prospector. 

(2)  The  disqualification  from  re-location  for  one  year. 
(3)  The  specification  that  monuments  shall  govern  de- 

scriptions, and 

(4)  With  certain  resei-vations  the  plan  for  allowing 
extra  land  in  lieu  of  the  present  mill-sites. 

The  Committtee  is  opposed  to  the  following  clauses: 
(1)  The  requirement  for  orientation  of  claims. 

(2)  The  certification  of  discovery  by  a  mineral  sur- 
veyor. 

(3)  The  restrictions  on  locations  in  Alaska. 

(4)  The  proposal  for  the  creation  of  a  mineral  de- 
velopment fund,  and  all  cash  payments  upon  which  it 

would  be  based. 

On  the  two  most  important  points,  namely,  location 
without  discovery  and  the  proposed  abolition  of  the  apex 
right,  the  Committee  reached  an  amicable  disagreement. 

On  the  fii"st  point  the  report  states: 
"One  section  of  the  Committee  believes  that  the  need 

for  location  prior  to  discovery  is  more  apparent  than 
real ;  that  practically  any  ground  in  a  mining  region  will 
show  sufficient  color  of  discovery  to  justify  locations  as 
at  present  made;  and  that,  furthermore,  public  opinion 
gives  apparently  sufficient  protection  to  any  locator 
while  actually  doing  work,  irrespective  of  the  validity 
of  his  discovery. 

"Another  section  of  the  Committee  feels  that  there  is 
need  both  for  location  and  for  patent  of  ground  which, 

while  not  necessarily  of  direct  value  for  its  mineral  con- 
tent, is  needed  for  protection  and  exploitation  of  known 

deposits,  as  well  as  for  more  certain  title  to  the  ground 
of  probable  but  undemonstrated  mineral  content  of 

potential  value." 
On  the  second  point  the  report  states: 

"With  regard  to  the  abolition  of  the  extra-lateral 
right  your  Committee  finds  itself  unable  to  report  a 
unanimous  conclusion.  Most  of  us  admit  that  for  a 

new  country,  the  square  location  with  vertical  boun- 
daries is  preferable,  although  certain  members  of  wide 

experience  and  large  interests  hold  the  oppo.site  view. 

"As  to   whether  at     his  late  date  it  is  desirable  to 

change  the  law  we  are  still  more  divided.  We  do  agree, 

however,  that  should  the  extra-lateral  right  be  abolished, 
then  the  provisions  of  the  British  Columbia  law  should 
be  followed  and  that  claims  1500  ft.  square  should  be 
allowed,  laid  out  with  reference  to  the  lode  and  not  to 

the  cardinal  points." 
As  to  the  other  points  of  the  proposed  law,  the  Com- 

mittee in  ct¥ect  feels  that  they  are  either  negligible  or 
dependent  on  clauses  discussed  above. 

The  following  general  comments  are  made : 

"Your  Committee  further  feels  that  it  is  no  reflection 
upon  the  eminent  gentlemen  who  compiled  the  proposed 
law  to  say  that  their  point  of  view  is  radically  different 
from  that  which  actuated  the  makers  of  the  law  of  1872. 

and  the  framers  of  the  Miners  Rules  and  Regulations 

upon  which  it  was  built.  We  are  forced  to  the  conclu- 
sion that  the  present  framers  have  most  naturally,  in 

large  measure,  and  with  considerable  justification, 
ignored  the  individual  locator  and  prospector,  and 

framed  a  law  designed  mainly  for  acquisition  and  ex- 
ploration by  organizations  of  considerable  capital.  It 

is  evident,  of  course,  that  much  of  the  prospecting  of  the 

future  will  be  of  a  kind  beyond  the  scope  of  the  pros- 

pectoi-s  of  the  past ;  at  the  same  time,  your  Committee 
does  not  believe  that  we  have  yet  reached  a  place  in  our 

development  where  the  small  man  can  be  entirely  rele- 
gated without  detriment  to  the  mining  industry. 

' '  Concomitantly  with  this  it  seems  to  us  the  Bill  con- 

templates a  further  extension  of  the  regulator\-  powers 
of  the  Land  Office  and  similar  organizations,  and  to  your 
Conunittee,  all  of  whom  have  lived  and  operated  within 

the  confines  of  the  National  Forests,  further  extensions 

of  the  exasperations  and  annoyances,  opposition  and 

apathy  inflicted  upon  persons  engaged  in  mining  de- 
velopment in  these  areas  appear  suicidal. 

"All  of  us  deplore  the  decline  of  prospecting.  To  en- 

courage it  requires  helpful  stimulation,  not  further  regu- 

lation and  restriction  by  unsympathetic  and  uncompre- 

hending jacks-in-offiee.  The  wild  free  days  of  the  early 

West  are,  of  course,  gone  forever,  but  we  need  not  swing 

from  that  extreme  to  one  of  officialdom  bristling  with 

'verbotens'  of  one  kind  and  another. 
"In  conclusion,  it  appears  to  your  Committee  that 

one  of  the  greatest  difficulties  connected  with  mining 

litigation  is  the  method  of  court  pi-ocedure,  and  we  as 
a  constructive  measure  desire  to  embody  as  a  rider  to 

this  report  the  suggestion  put  forward  by  the  chairman 

of  this  Committee  with  regard  to  a  modification  of  pres- 

ent procedure,  with  the  earnest  recommendation  that 

serious  consideration  be  given  to  the  best  method  of  let- 

ting it  into  practice." 
The  suggested  plan  of  court  procedure  is  outlined  by 

]\rr.  Thomson  as  follows: 

"It  is  evident  to  all  of  us,  I  think,  that  th.>  i>r(>sent 

pi-ocedure  is  an  unsatisfactory  one,  in  that  non-expert 

judges  are  called  upon  to  decide  between  the  conflicting 

testimony  of  expert  witnes.ses  for  each  of  the  opposing 

sides.  The  proposal,  frequently  made,  of  the  employ- 

ment by  the  Court  of  a  committee  of  uni>rejudieed  ex- 
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|uTt8  to  ai't  JUS  amiri  ciiriat    is  open  to  the  ohjcctioii,   I 

helii've.  as  |K)iiit.'d  out  by  Mr.  Rush  White,  that  the.so 

experts,  not  being  under  the  pressure  and  necessity  of 

pn>s«'nlinK  all  of  the  feeliiiii-al  d«'tails  of  tlie  ease,   are 

apt  to  overlook  or  fail  to  \<rni^  out  apparently  insignifi- 

eant  teehnieal  points  whieh  nuiy  be  of  great   legal  sig- 
nitieanee.     As  an  alternative   to  this  plan,   therefore.   T 

would  like  to  suggest  for  consideration  a  jilan  based  \ii)on 

and   modeled   after  that   employed   in   the    British   Ad- 

miralty courts,   in   whieh  the  judge  a.s.signed   the   cases 

appoints  or  selects  two  experienced   mariners — usually 

retired  sea-eaptains — to  sit  with  him  on  the  bench.  These 

men  are  called  'a.ssessors'.    Such  asses.sors  have  the  same 

privileges   which    the    Court    1ms   of    interrogating    wit- 
nesses,  e.xamining  exhibits,   etc..   and    viitually  become. 

for  the  particular  trial,  a  part  of  the  bench.     In  such  a 

procedure  the  judge  is  manifestly  greatly  ]iel|)eil  by  the 
teehnieal  knowledge  of  liis  two  assistants  or  assessors. 
and  is  .saved  from  tlu'  oiivious  cud)arra.s.sments  of  having 

to  decide  between  the  comi>licatc(l  and  often  contradic- 

toiy  expert  testimony  of  two  equally  distinguished  wit- 
ne.sse.>!.     The  ;i.sses.soi-s  do  it  foi-  him.     In  mining  cases  it 

.seems  to  me  the  procedure  should  be  to  pi'ovide  for  the 
selection  by  and  at  the  option  of  tlic  Court  of  two  men 

thoroughly  vei-sed  in  the  technical  points  involved  in  the 
ease  under  trial  to  sit  with  him  in  the  same  way  that  the 

assessors  sit  on  the  British  Admiralty  coui'ts.     The  re- 
muneration  of   these  a.sses.s()rs   would,   of   course,   be   a 

l>roi)er  charge  against  the  costs  of  the  action,  and  I  am 
incline<l  to  think  that  by  the  time  such  a  ])lan  had  been 

in  operation   for  a   few  yeai's  there  would   be  shown  a 
marked  im[)rovemcnt  in  the  conduct  of  such  cases,  more 
eontidenee  in   tlie  decisions  so  rendered,  fewer  appeals. 

and  less  time  lo.st  in  trying  cases." 

Mining  in  California   During   1921 

Deposits  of  precious  and  base  metals  scattered  through- 

out I'ight  counties  have  been  a  most  potent  factor  affect- 
ing their  early  settlement  and  present  development, 

states  a  California  State  Mining  Bureau  bulletin.  This 

i.s  |)articularly  tnie  of  Shasta,  Siskiyou,  and  Trinity 

"•ounties.  Limdiering.  stock-i-aising.  and  agriculture  share 
the  honors  somewhat  in  HumVioldt.  Del  Norte,  Tehama, 

Las.s«'n.  and  Modoc  counties.  The  district  as  a  whole  is 

liriMlomitianfly  a  metal-mining  area,  although  in  the  five 
counties  last  mentioned  the  value  of  structural  and  in- 

dustrial minerals  oeea.sionally  exceeds  that  of  the 
metallic. 

The  prineiiml  metals  mined  are  copper,  gold,  platinum. 

silver,  and  zinc.  There  has  been  little  change  in  the  cop- 
per situation  during  the  year.  One  or  two  mines,  like  the 

Tilue  Ledge  in  Siskiyou  county,  which  operated  during 

1!»20,  added  their  names  to  the  list  of  those  already 

•  losed  down,  and  it  is  expected  that  the  copper  produc- 
tion for  1!I21  will  be  even  less  than  that  recorded  in 

l'»2(».  The  consensus  of  opinion  seems  to  be  that  there 
will  be  little  resurai)tion  of  copper  mining  in  the  United 
St.,t,..  l,.fnr..  tl„.  mi. Idle  of  ]922.    The  mines  of  this  dis- 

tiict  ai'e  not  included  in  the  so-called  low-cost  group,  and 
tiicrcfore  jirobably  face  at  least  another  year  of  inactiv- 

ity, unless  there  is  a  marked  inipnivenient  in  the  copper 
market. 

Three  companies,  the  Jlannuoth.  Jlountain  Cojjper. 

and  Balaklala.  asked  Inr  heavy  reductions  this  year  in 

;is,scssed  valuation  for  taxes,  the  aggregate  reduction  re- 

quested being  $1,089..S()4.  After  hearings,  the  Mountain 

Copper  Co.  was  granted  a  reduction  of  !|589,200  on  its 
Iron  Mountain  mine.  For  the  United  States  Smelting, 

Refining  &  ilining  Co.,  the  Mammoth  group  was  reduced 

from  $449,060  to  $275,000  and  the  Sutro  from  $58,160  to 

$40,000:  the  Keystone  remained  unchanged  at  $32,000. 

The  Mammoth's  imjirovements  were  also  reduced  $89,- 
920.  The  assessed  valuation  of  the  Balaklala  mine  w'as 
cut  from  .$262,160  to  $175,000. 

Outstanding  features  of  the  gold-mining  industry  dur- 
ing 192]  were  the  comparative  improvement  in  Lassen 

and  Modoc  counties,  particularly  at  Hayden  Hill ;  in- 
creased activity  in  quartz  mining  in  Siskiyou  county, 

notably  in  the  Salmon  River  district  and  near  Callahan : 

capital  investments  and  the  re-opening  of  a  number  of 

properties  in  Sha.sta  county,  in  the  French  Gulch  dis- 
trict; and  the  fairly  steady  production  from  tlie  mines 

and  dredges  of  Trinity  county.  Dredge  operations  in 

Iioth  Trinity  and  Shasta  counties  have  remained  nearer 

normal  during  the  depres.sion  than  any  other  form  of 

gold  mining.  One  new  dredge  is  in  course  of  construc- 
tion in  Trinity  county  and  several  possible  dredging 

areas  in  Shasta  and  Siskiyou  counties  have  been  under 

investigation.  The  outlook  for  1922  for  this  form  of  ex- 
ploitation is  good. 

Hydraulic  and  placer  mining,  mainly  confined  to  the 

drainage  basins  of  the  Klamath  and  Trinity  rivers,  shows 

little  sign  of  improvement  and  there  appears  to  be  a 

strong  trend  towaid  quartz  prospecting  and  quartz  min- 
ing even  in  the  heart  of  the  alluvial  mining  area.  Lode 

mining  gained  imj^etus  during  the  current  year  and  more 

activity  is  looked  for  in  1922  than  for  the  past  five  years. 

The  platinum-group  metals,  including  platinum,  iridium, 
osmium,  and  palladium,  are  produced  mainly  by  the  gold 

dredges  in  Sha.sta  and  Trinity  counties.  The  high  price 

of  these  metals  in  1920  and  the  early  part  of  1921,  how- 
ever, stimulated  platinum  prospecting,  and  a  number  of 

individuals  began  producing.  The  principal  diggings 

were  along  Beegum  creek  on  the  Shasta-Tehama  county 
line,  and  on  the  lower  South  Fork  of  the  Trinity  river 

near  Hyampom.  The  native  metal  in  Beegum  creek 

assays  from  13%  to  20%  platinum,  and  75%  to  85% 

osmiridium;  the  high  price  of  iridium  made  it  possible, 
for  a  time,  for  some  individuals  to  realize  as  much  as  $20 

per  day.  There  is  a  probability  of  machinery  being  put 

on  Beegum  creek  next  year  to  handle  the  ground,  and  the 
production  from  this  source  will  probably  increase  in 

1922,  although  lower  prices  during  the  latter  part  of 
1921  may  discourage  those  who  hold  the  poorer  ground. 

The  production  for  the  year  as  a  whole,  from  both 
dredges  and  individuals,  should  c(|ual  or  .slightly  exceed 
that  for  1920. 
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MR.  SPURB  MKETS  MEMBERS  OP  THE  SAN  FRANCISCO 
SECTION  OF  THE  INSTITUTE 

J.  E.  Spurr,  Editor  of  the  'Engineering  &  Mining  Journal', 
met  the  Local  Section  of  the  Institute  at  an  informal  meet- 

ing on  March  6  and  delivered  an  interesting  address,  which 
dealt  chiefly  with  two  topics:  the  present  condition  of  the 
mining  industry  and  the  publishing  activities  of  the  Institute. 
Albert  Burch  was  in  the  chair  and  a  number  of  members 
took  part  in  the  discussion.  The  meeting  was  one  of  the 
best  that  the  Local  Section  has  had  for  several  years.  Mr. 
Spurr  returned  to  New  York  this  week. 

COPPER  PRODUCTION  STATISTICS 

A  survey  of  the  copper  situation  is  made  by  the  'Boston 
News  Bureau'.  The  prediction  is  made  that  by  the  end  of 
the  summer  there  will  be  close  to  70,500,000  lb.  of  copper 

coming  on  the  market.  The  Hayden-Jackling  porphyries 
alone  are  the  only  large  units  which  steadfastly  refuse  to  be 
stampeded  into  operation.  The  recent  recession  of  the  price 
of  metal  from  14c.  to  12fc.  can  be  ascribed  to  the  belief  of 
consumers  that  when  production  begins  the  output  will  be 
more  than  large  enough  to  take  care  of  immediate  needs. 

Unless  something  unforeseen  occurs,  copper  will  be  com- 
ing from  the  mines  and  smelters  in  substantial  volume  by 

late  summer.  Already  13  mines  have  either  resumed  pro- 
duction or  are  preparing  to  resume.  With  the  nine  proper- 

ties which  did  not  join  the  rest  of  the  mining  fraternity  in 
closing  down  last  April,  there  will  be  23  mines  producing 
within  a  few  months.  The  probable  output  at  that  time  is 
equivalent  to  about  51%  of  the  average  capacity  of  these 
23  mines.  The  table  below  shows  those  producers  resuming, 

together  with  the  current  monthly  output  of  those  proper- 
ties that  were  kept  open;  also  the  normal  capacity.  The 

figures  are  in  pounds: 
Last  full  Monthly 
month  rapacity 

Ahmeek         1.863,300  2.000.000 
Anaoonda        11.600.000  30.000,000 
Arizona    Commercial       700,000  1,000.000 
Calumet    &  Arizona       .3.000,000  .5,900,000 
Calumet   &  Hecla       4,671.984  6,900.000 
Cerro  de  Pasco      •4.726,000  7, .325,000 
Copper    Range       2,500,000  4,500,000 
East    Butte        '1,100,000  2,500.000 
Granhy    Consolidated       "2,700.000  3,300,000 
GreeneCananea       3,700.000  5,700,000 
Inspiration        5,000.000  1 1,900,000 
Isle   Royale       859,200  1,600.000 
Kennecott        •4.760,000  10,7.50,000 
Miami         '4.000.000  5, .300.000 
Mohawk        '1.800,000  1,400,000 
New   Cornelia       '2.000,000  1,400,000 
Old  Dominion       2,199,000  4,400,000 
Phelps    Dodge        9.244,000  21,700.000 
QuincF         '1.. 300.000  2.000.000 
United    Verde   Extension       3.000.000  .ilOO.OOO 
Wolverine        •350,000  400,000 

Total           70,474,084  137.975.000 
•Present   output  monthly. 

HOLLINGER  CONSOLIDATED  COMPANY  WILL  INSTALL 
NEW  EQUIPMENT 

In  consequence  of  results  obtained  in  a  single  unit  last 
summer,  the  HoUinger  Consolidated  Mines  Co.  at  Porcupine 
has  decided  to  install  six  new  filters  in  its  cyanide  plant. 

The  experiments  indicated  that  the  loss  of  dissolved  gold  in 
the  tailing  averaged  at  least  20c.  per  ton,  although  the  pulp 

was  passed  through  a  series  of  thickeners  for  counter-cur- 
rent decantation.  It  was  demonstrated  that  the  filter  could 

recover  almost  all  of  this  gold  and  that  a  unit  could  handle 
650  tons  of  dry  slime  per  day.  In  fact,  this  capacity  could 
be  increased  without  sacrificing  efficiency  in  washing.  The 

density  of  the  filter-pulp  was  1.2  part  solid  to  1  of  solution. 
The  six  new  units  will  be  furnished  by  the  Oliver  Continuous 
Filter  Co.;  the  size  of  the  drums  will  be  14  ft.  diam.  by  16 
ft.  long.  The  filters  will  be  equipped  with  a  new  type  of 
oscillating  agitator  and  the  cake  will  be  washed  with  the 
improved  atomizing  spray  to  about  20%   moisture. 

PHELPS    DODGE    COPPER    WILL    GO    HEREAFTER    TO 
THE  PERTH  AMBOY  PLANT  OF  THE  A.  S.  &  R.  CO. 

The  Phelps  Dodge  copper-selling  agency  soon  will  dispose 
of  its  metal  to  the  Perth  Amboy  refinery  of  the  American 

Smelting  &  Refining  Co.  under  a  three-year  contract.  Here- 
tofore shipments  have  gone  to  the  Nichols  Copper  Co.  plant. 

After  it  had  attained  capacity  for  producing  30,000,000  lb. 
of  copper  per  month  the  Laurel  Hill,  Long  Island,  refinery 
of  the  Nichols  interests  attained  and  kept  for  some  time 

the  premier  position  among  the  country's  copper  plants. 
But  the  enormous  demand  during  the  War  changed  this 
condition  and  other  refineries  forged  ahead  of  the  Nichols 
plant  in  point  of  capacity. 

More  than  a  year  ago  the  American  Smelting  &  Refining 

Co.  closed  down  its  Perth  Amboy  copper  refinery  and  con- 
centrated its  eastern  activities  at  the  Baltimore  plant,  now 

the  largest  in  the  world.  Not  only  will  the  product  from  the 

various  Phelps  Dodge  mines  and  smelters  swing  over  to 

the  Perth  Amboy  refinery  from  the  Nichols  plant,  where  It 

has  been  treated  for  many  years,  but  the  other  properties 

selling  their  copper  through  the  Phelph  Dodge  agency  will 

also  ship  to  the  Guggenheim  plant.  They  include  the 

Calumet  cfe  Arizona,  Old  Dominion,  and  United  Verde  Ex- 
tension companies  which  have  been  marketing  through  the 

Phelps  Dodge  Corporation.  These  properties  in  conjunc- 
tion with  the  regular  Phelps  Dodge  branches  can  produce 

well  over  200,000,000  lb.  of  copper  per  year. 

NEW  MILL  AT  THE  PREMIER  SHXE  IN  BRITISH 
COLUMBIA  IS  UNUSUAL  PLANT 

A  satisfactory  solution  of  the  metallurgical  problem  has 

been  achieved  by  the  Premier  Gold  Mining  Co.,  operating  in 

the  Salmon  River  district  of  British  Columbia.  At  present 

100  tons  daily  of  high-grade  ore,  $100  per  ton  or  better, 

goes  to  the  Tacoma  smelter.  From  50  to  100  tons  daily  goes 

to  the  Granby  smelter  at  Anyox,  B.  C.  This  is  silicious  ore 

assaying  about  $50  per  ton.  About  100  to  120  tons  of  ore, 
that  with  the  highest  pyrite  content,  ranging  from  $30  to 

$60  in  grade,  goes  to  the  mill.  Such  has  been  the  arrange- 
ment since  the  new  tram  from  the  mine  to  tidewater  went 

into  operation  about  January  1.  For  several  months  prior 

to  the  completion  of  the  tram  ore  ranging  from  $110  to  $160 

in  assay-value  per  ton  was  milled.  The  flow-sheet  of  the 

mill  is  unusual.     The  equipment  includes  gyratory  crusher. 
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rolls,  Marcy  mill,  Wllfley  concentrators,  re-grinding  tube- 
mill  using  1-ln.  balls,  three  K  &  K  flotation  roughing-ma- 
ihines.  and  one  K  &  K  machine  used  as  a  cleaner.  This 

flotation  scheme  is  followed  by  a  standard  Dorr  counter- 
current  cyanide  plant. 

The  tables  and  the  cyanide-plant  are  chiefly  relied  on  to 
save  the  gold,  while  by  far  the  largest  part  of  the  silver  is 
lifted  in  the  flotation  froth.  Grinding  is  done  in  cyanide 
solution,  and  the  Premier  mill  is  probably  the  only  mill  that 
carries  on  flotation  in  cyanide  solution. 

IXTKKXATIOXAIv  SMKLTER  AT  TOOELE,  UTAH,  WILIi 
BE  BE-STAKTED 

Plans  are  being  made  by  the  International  Smelting  com- 
pany to  resume  operations  at  its  Tooele  plant  about  the 

middle  of  May.  Operations  were  suspended  at  this  smelter 
last  July  because  of  a  scarcity  of  ore.  With  a  resumption  of 
operations  at  Butte,  the  International  Smelting  Co.,  which 
is  a  subsidiary  of  the  Anaconda  Copper  company,  has  de- 

cided to  resume  operations.  Existing  contracts  which  have 
been  kept  in  force  during  the  period  of  suspension  at  the 
Tooele  plant  and  others  recently  acquired  by  the  company 
guarantee  a  sufficient  tonnage  of  ore.  Operated  at  capacity, 
the  International  smelter  employs  1200  men.  During  the 
period  following  the  signing  of  the  Armistice,  about  600  men 
were  employed  at  the  plant.  The  copper  department  of  the 
plant  is  equipped  with  32  McDougall  roasters;  the  lead 

plant,  with  blast-furnaces  and  sinter-plant. 

PROPOSED  MERGER  OP  ARIZONA  COPPER  MINING 
COMPANIES 

A  proposal  has  been  made  that  a  merger  be  effected  to 
include  Old  Dominion,  Arizona  Commercial,  Superior  & 
Boston,  and  Iron  Cap  Copper  companies,  whose  mines  lie 
contiguous  to  one  another  in  the  Globe  district  of  Arizona. 
The  parties  in  interest  have  all  acknowledged  that  they  are 
open  to  such  a  proposition.  These  four  properties  are  all 
situated  on  the  same  system  of  veins  stretching  from  the 
Old  Dominion  property  in  the  west  to  the  Superior  &  Boston 
in  the  east.  The  operating  economies  resulting  from  such  a 
consolidation  would  be  obvious;  greater  surface  area  would 

be  available;  workings  of  all  could  easily  be  connected,  giv- 
ing continuous  openings  through  all  four  properties,  with 

greater  accessibility  and  consequent  lowered  operating  costs. 
The  Iron  Cap  Copper  Co.  has  earned  and  paid  dividends  in 
normal  times  and  with  its  new  mill  of  375  tons  daily  ca- 

pacity would  be  an  adjunct  to  the  consolidation.  Old  Do- 
minion, with  its  mill  and  smelter,  would  provide  the  bulk 

of  the  reduction  facilities  for  the  new  company.  It  has  de- 
veloped over  1,400,000  tons  of  ore  averaging  3S  to  4A% 

copper. 
Arizona  Commercial  has  developed  its  property  by  two 

shafts  with  a  continuous  orebody  from  the  4th  level  down 
to  the  16th  and  over  650,000  tons  of  ore  blocked  out  and 
ready  for  extraction,  estimated  to  average  between  5  and 
6%  copper.  In  effect,  if  a  consolidation  results  the  merged 
company  would  have  the  facilities  for  a  production  of  about 
60,000,000  lb.  of  copper  per  year. 

ANACONDA  COPPER  COMPANY  RESUMES  OPERATION 
AT  GREAT  FALLS 

Operation  has  been  re.=umed  in  the  electrolytic  depart- 

ment of  the  Anaconda  company's  copper  refinery  at  Great 
Falls,  Montana,  and  the  furnace  department  will  be  going 
soon;  this  means  that  the  whole  of  that  plant  will  be  In 

operation,  although  not  at  capacity.  The  company's  con- 
tract for  the  treatment  of  zinc  concentrate  from  the  Butte 

&  Superior  mine  calls  for  an  output  of  from  6,000,000  to 
7,000,000  lb.  of  zinc  per  month,  and  soon  Butte  &  Superior 

will  be  shipping  approximately  1000  tons  of  ore  daily. 
Seven  Butte  mines  of  the  Anaconda  company  are  now  pro- 

ducing between  5000  and  6000  tons  of  ore  daily,  and  the 
tonnage  is  steadily  being  increased.  Anaconda  is  employing 
about  5500  men  in  its  Butte  properties,  and  crews  are  being 
enlarged  as  men  apply  for  work.  When  the  mines  first 
opened  new  men  came  into  Butte  at  the  rate  of  100  daily, 
but  arrivals  now  daily  number  about  60. 

CONSOLIDATED  MI.MNG  &  SMELTING  CO.   DESIRES 
ORE  PROM   I.NDKPENDENT  COMPANIES  OF 

BRITISH  COLUMBIA 

Speaking  at  a  banquet  of  the  Associated  Boards  of 
Trade  for  Eastern  British  Columbia  on  February  23,  J.  J. 
Warren,  president  of  the  Consolidated  Mining  &  Smelting 
Co.,  stated  that  his  company  had  completely  sold  its  stock 
of  lead,  and  that  the  condition  of  the  market  for  that  metal 
was  such  that  the  company  had  commenced  to  enlarge  its 

lead-refining  plant  from  its  present  capacity  of  90  tons  per 
day  to  150  tons;  and  it  will  handle  not  only  its  own  ores, 
but  all  other  ores  in  the  territory.  Mr.  Warren  stated 

further  that  the  company  was  making  arrangements  to  re- 
cover for  private  operators  the  zinc  in  silver-lead-zinc  ores, 

and  payment  would  be  made  for  part  of  the  metallic  con- 
tent of  all  three  metals.  This  was  only  a  start,  and  as  the 

process  was  improved  better  terms  would  be  given  to  ship- 
pers. The  company  has  spent  $3,000,000  on  developing  its 

electrolytic-zinc  process  and  in  the  separation  of  the  min- 
erals in  the  Sullivan  ore,  and  now  it  was  going  to  give  the 

benefit  of  this  work  to  the  independent  mine-operators. 
In  conclusion,  he  stated  that  if  the  operators  would  stop 
talking  about  what  the  Government  should  do  for  them  and 
rely  on  themselves  the  Kootenay  would  have  a  prosperous 
mining  industry.  While  the  majority  of  the  independent 
mine-operators  were  glad  to  hear  this  announcement  from 
the  president  of  the  Consolidated,  it  has  been  suggested  that 
the  announcement  made  recently  by  the  Bunker  Hill  &  Sul- 

livan company  that  it  intended  to  erect  an  electrolytic-zinc 
plant  and  to  treat  custom  ore  may  have  had  something  to 
do  with  the  new  plans  of  the  Consolidated. 

♦ 

ARIZONA 

Douglas. — The  Copper  Queen  and  Calumet  &  Arizona 
smelters  at  this  point  now  have  more  than  800  men  on  the 

payroll,  this  to  be  compared  with  100  on  the  first  of  the  year. 

The  last  payroll  represented  disbursement  of  nearly  $80,000 
for  one-half  month. 

Jerome. — Steam-shovel  work  at  the  United  Verde  will  be 

in  ore  within  a  few  days,  when  a  vein  of  low-grade  quartz 

will  be  tapped.   The  United  Verde  Extension  is  running 

one  reverberatory,  and  is  making  an  appreciable  hole  in  the 

ore  on  hand.  The  company's  annual  report  shows  that  for 

the  four  months  of  operation  in  1921  the  copper  cost  was 

13.46c.  per  pound,  this  counting  all  charges,  which  included 

$95,000  for  construction  work  at  the  plants  at  Clemenceau. 

In  drifting  toward  the  Jerome  Verde  on  the  1100-ft.  level 

and  only  50  ft.  from  the  division  line,  the  Extension  com- 

pany has  entered  a  body  of  copper  ore  said  to  sample  30%. 

There  is  belief  that  the  ore  will  continue  into  Jerome  Verde 

ground,  which  now  is  under  control  of  the  Extension. 

The  Verde  Central  has  completed  the  station  at  its  650-ft. 

level,  and  is  sinking  its  shaft,  now  down  about  2  5  ft.  below 

the  station,  and  all  in  ore.  A  drift  on  the  650-ft.  level  is being  driven  in  ore. 

Pataiionla.   A  number  of  old  mines  are  starting  to  ship 

following  the  resumption  of  smelting  at  Douglas.  The 

Mowry,  with  about  5  0  men  employed,  is  shipping  high-grade 
silver-lead  ore  and  the  Morning  Glory  is  installing  electric 

power  for  active  operations.     The  January  mine,  near  the 
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World's  Fair,  is  to  resume  operations  at  once.  It  is  backed 
by  Los  Angeles  interests. 

Tombstone. — The  Nordberg  compressor,  one  of  the  largest 
in  the  South-West,  has  been  started  at  the  Bunker  Hill  mine 
power-house,  furnishing  air  to  more  than  30  lessees  in  the 
Tombstone  district.  The  fact  that  the  Douglas  smelters  have 

re-opened,  however,  and  will  soon  be  in  a  position  to  take 
Tombstone  ores,  is  responsible  for  the  resumption  of  opera- 

tion of  the  big  compressor.  Silver-lead  ores  will  continue  to 
be  shipped  to  El  Paso,  although  it  is  announced  that  the 
Douglas  smelter  may  install  a  lead-furnace  which  will  take 
care  of  all  Tombstone  and  Bisbee  lead  ores.  This  will  cause 

an  added  production  of  lead-silver  ores  in  the  Tombstone 
district  as  a  consequence  of  lower  freight-rates. 

CALIFORNIA 

Grass  Valley. — Work  has  been  commenced  on  the  Bullion 
group  controlled  by  capitalists  at  San  Francisco  and  Salt 
Lake  City.     The  Galena  shaft  is  to  be  unwatered  to  a  depth 
of    1500    ft.      Lateral   development   will   follow.   At   the 
South  Star  mine  in  Dead  Man  Flat  gold  ore  has  been  exposed 
in  three  drifts  on  the  100-ft.  level,  according  to  reports. 
Work  is  confined  to  above  the  water-level,  but  it  is  planned 
to  unwater  the  shaft  and  develop  a  lower  horizon. 

Jackson. — The  new  hoist  at  the  Central  Eureka  mine  has 
been  intalled  and  is  ready  for  operation  as  soon  as  the  new 
steel  head-frame  is  completed.  Ore  at  the  present  time  is 
coming  from  sundry  levels,  including  that  at  3900  ft.  The 
new  hoist  has  sufficient  capacity  to  permit  work  at  greater 

depth.   It   is   reported   that   the   Moore   Mining   Co.   will 
sink  an  additional  350  ft.  and  install  new  machinery. 

Redding. — Construction  is  proceeding  at  the  zinc-oxide 
refinery  of  the  Shasta  Zinc  &  Copper  Co.  At  present  75  men 
are  employed.  The  mines  and  smelter  are  to  be  operated  at 

capacity  when  the  refinery  is  finished.  The  zinc  oxide  pass- 
ing through  the  first  furnace  and  bag-house  will  be  freed 

from  lead  in  the  refinery  and  converted  into  a  pure  material 
for  use  In  the  manufacture  of  paint.   Reports  are  current 
that  the  United  States  Smelting,  Refining  &  Mining  Co.  is 
negotiating  for  the  Balaklala  group  of  mines  at  Coram.  The 
company  owns  the  Mammoth  mines  and  smelter  near  Ken- 
nett.  The  Balaklala  Copper  Co.  has  liquidated  an  indebted- 

ness of  $1,000,000  to  the  Windsor  Trust  Co.,  and  all  ob- 
stacles in  the  way  of  the  rumored  sale  are  rapidly  being  re- 

moved. 
COLORADO 

Aspen. — Lesees  of  the  Highland  Light  in  Tourtelotte 
Park  will  start  shipments  a  soon  as  the  roads  open.  Ore 

assaying  50  to  87  oz.  silver  is  being  mined  from  a  three- 
foot  vein,  recently  opened.   The  Park  Tunnel  company  is 
developing  ore  on  its  Best  Friend,  Jenny  Lind,  and  Last 
Dollar  claims,  and  in  the  Libby  Bell  tunnel.  The  ore  is  re- 

ported sampling  50  oz.  silver  and  20%  lead  on  the  Best 
Friend  and  5%  lead  on  the  Jenny  Lind.  The  aerial  tram, 

under  construction,  extending  to  the  railroad,  will  be  com- 
pleted by  the  end  of  March. 

Black  Hawk. — The  new  mill  of  the  Midwest  Mining  & 
Milling  Co.  is  operating  steadily,  treating  from  65  to  125 

tons  daily,  according  to  speed  of  the  rod-mill.  It  is  con- 
centrating crude  ore  averaging  between  $10  and  $20  per 

ton  in  a  ratio  of  15  to  1.  The  ore  is  conveyed  from  mine  to 
mill  by  belt  and  it  is  claimed  a  saving  of  15%  is  effected  by 
local  treatment  as  compared  to  paying  smelting  charges. 

The  rod-mill  introduced  in  Mexico  by  the  Phelps  Dodge  com- 
pany, requires  but  little  operating  attention. 

Cripple  Creek. — The  Cresson  company  is  again  shipping 
from  8  to  10  cars  daily  to  the  Golden  Cycle  mill,  while  de- 

velopment in  progress  is  reported  to  be  adding  steadily  to 
reserves. — Lessees  of  the   Doctor-Jack   Pot  are   again   pro- 

ducing a  good  grade  of  ore  from  that  Raven  Hill  property. 
Two  cars  of  ore  were  forwarded  to  the  Golden  Cycle  mill 

last  week.   The  Modoc  Consolidated  Mines  Co.  is  making 
lighter  production  while  cross-cutting  at  the  bottom  or 
1500-ft.  level,  to  prospect  undeveloped  territory  on  the  Com- 

bination claim  of  the  Last  Dollar  group. 
The  Vindicator  company  reports  progress  with  the  Roose- 

velt Tunnel  extension  and  expects  to   make  connection  by 
the  end  of  March.   Three  cars  of  ore  assaying  from  one 
to  two  ounces  gold  per  ton  were  loaded  recently  from  the 
Gold  Bond  property  on  the  south-western  slope  of  Gold  Hill. 
The  ore  was   mined  by  lessees  of  the  Cripple  Creek  Gold 
Bond  Co.,  now  controlling  the  property.   Lessees  of  the 
Vindicator  company,  Darnell  and  Seitz,  operating  at  the 
eleventh  level  of  the  Hull  City  shaft,  are  mining  ore  from  a 
10-tt.  vein,  carrying  streaks  assaying  as  high  as  six  ounces 
gold  per  ton.     They  are  saving  ore  for  shipment. 

Eagle. — Contracts  have  been  let  to  local  saw-mill  men  for 
100,000  ft.  of  lumber  by  A.  Hanson  of  Denver,  general  man- 

ager of  the  Polar  Star  group  in  the  Fulford  district,  to  be 
used  in  the  construction  of  mill,  mine,  and  other  buildings. 
Orders  for  mill  equipment  have  been  placed  in  Denver: 

they  include  a  hydro-electric  plant.  Workmen  have  started 
laying  a  pipe-line  from  West  Lake  Creek  to  the  Palor  Star 
camp,  and  with  weather  conditions  favorable  the  work  will 

be  pushed  to  completion.   Samples  of  the  ore  are  re- 
ported to  have  shown  gold  content  of  $17.60  per  ton. 

Leadville. — The  Denver  owners  of  the  Louisville  mine,  E. 
Hanifon  and  W.  O.  Reynolds,  are  planning  to  resume  opera- 

tions. Additional  leases  have  recently  been  issued  on  the 

Penrose.  The  second  unit  of  the  Western  Zinc  Oxide  Co.'s 
smelter  completed  two  years  ago,  but  never  operated,  is 
shortly  to  be  started,  according  to  current  reports. 

IDAHO 

Coeur  d'Alene. — J.  M.  Loney  and  associates  have  the 
lease  below  the  tunnel-level  of  the  Western  Union  mine. 

They  sank  a  winze  50  ft.,  then  drifted  across  to  the  ore- 
body  and  broke  into  3A  ft.  of  good  ore,  some  of  it  high- 
grade,  that  will  sort,  hand-jig,  and  mill  to  make  a  fine 
product.  Kron  &  Johnson  raised  from  the  tunnel  about  4  5 

ft.,  where  they  entered  the  orebody.  which  is  proving  valu- 
able. Four  carloads  have  been  shipped  from  one  stope. 

Returns  from  the  first  carload  give  more  than  $56  per  ton. 
  Two  carloads  of  ore  have  been  taken  from  the  Success 
mine,  two  miles  north-west  of  Wallace,  by  lessees,  between 
the  4  50-  and  500-ft.  levels.     They  expect  it  to  average  more 

than  40  oz.  silver  per  ton,  with  30%  lead.   Ore  has  been 
entered  in  the  property  of  the  North  Bunker  Hill  Mining 

Co.,  according  to  reports.  From  the  bottom  of  the  500-ft. 
inclined  shaft  a  cross-cut  was  run  north,  which  struck  a 
vein.  This  was  drifted  upon  east  for  about  300  ft.,  where 
ore  was  found.  The  vein  is  reported  to  show  three  feet  of 
mill-ore. 

Good  ore  was  recently  found  in  the  Independence  Lead 

mine;  18  to  20  ft.  of  mill-ore  was  cross-cut  that  is  said  to 
average  7%  lead  and  2*  oz.  silver.  The  management  is 
now  driving  a  tunnel  west  of  a  dike  that  intercepted  the 
vein.  If  ore  is  found  beyond  the  dike  the  ore  is  probably  a 
continuation  of  the  You  Like  vein,  one  of  the  richest  in  the 

vicinity.  In  that  event  it  is  the  intention  to  run  a  cross- 
cut 250  ft.  from  the  lower  tunnel  to  the  ore.   An  agree- 

ment has  been  entered  into  whereby  the  Rex  Consolidated 
and  the  Red  Monarch  mines  will  be  consolidated,  according 
to  Raymond  Guyer,  representing  the  Rex  and  G.  I.  Toevs  of 
the  Red  Monarch.  A  strong  group  of  Eastern  capitalists 

will  underwrite  sufliicient  treasury  stock  to  prospect  and  de- 
velop both  properties.  The  Red  Monarch  tunnel  will  be 

extended  2000  ft.,  at  the  extremity  of  which  it  will  have 
attained  a  depth  of  1200  ft.  and  will  have  a  length  of  6400 
ft.     A  raise  of  200  ft.  will  connect  the  tunnel  with  the  Rex 
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shaft  and  drain  all  the  Rex  veins,  thus  avoiding  a  heavy 

expense  for  pumping.  The  Red  Monarch  tunnel  will  make 

accessible  a  block  of  ground  in  the  Rex  that  is  400  ft.  high, 

no  work  having  been  done  below  the  SOO-ft.  level  in  the  Rex. 

Alex  Ramstedt.  auditor  for  many  of  the  Day  mining  in- 

terests In  the  Coeur  d'Alene,  was  recently  elected  a  director 

of  the  Tamarack  &  Custer  company,  taking  the  place  of  the 

late  Eugene  R.  Day.  The  election  was  at  the  annual  meet- 

ing of  stockholders.  Jerome  J.  Day  was  re-elected  presi- 
dent and  manager. 

jnCHIGAX 

HouKhton. — The  work  of  getting  the  Calumet  slamp-niill 

of  the  Calumet  &  Hecla  in  readiness  for  resumption  of  op- 

erations on  April  1  is  progressing.  Steam  has  been  turned 

on  In  the  big  plant  to  make  working  conditions  more  com- 
fortable for  the  men  engaged  in  making  necessary  repairs. 

The  tables  and  other  equipment  have  not  been  seriously 

affected  by  the  long  suspension  and  investigation  has  dis- 
closed that  needed  repairs  are  of  a  minor  nature.  Probably 

not  more  than  three  heads  will  be  put  in  operation  on 

April  1  and  production  for  the  first  few  months  will  be  com- 
paratively small.  Ore  now  being  hoisted  from  some  of  the 

conglomerate  shafts  during  the  progress  of  shaft  repairing 
will  be  shipped  to  the  mill  as  soon  as  the  heads  are  ready 
for  It. 

Eighty  more  shaft-repair  men  were  put  to  work  during 
the  week  In  the  conglomerate  branch,  in  shafts  6,  7,  and  S. 

Good  progress  is  being  made  in  the  re-opening  of  No.  6  and 
7.  Progress  is  slower  in  No.  2  and  4  shafts,  where  it  is 
necessary  in  certain  stretches  to  cut  away  the  foot-wall  from 
one  to  two  feet  to  clear  and  straighten  out  the  shafts. 

Water  is  gaining  in  Tamarack  No.  5  shaft  owing  to  an 
accident  to  one  of  the  bailers,  an  overhoist  snapping  the 
cable  and  permitting  the  bailer  with  5000  gallons  of  water 
to  drop  to  the  bottom  of  the  shaft,  a  depth  of  nearly  a  mile. 
The  bailer  in  its  downward  course  ripped  the  shaft  badly 

In  some  places,  necessitating  extensive  repairs.  An  air- 
pump  will  now  be  installed  at  the  bottom  of  the  shaft  to 
pump  the  water  into  the  other  undamaged  compartment  to 
be  hoisted  to  the  surface.  Some  of  the  water  also  will  be 
forced  into  the  Red  Jacket  shaft,  from  where  it  will  be 

pumped  to  No.  4  shaft  to  the  49th  level  into  a  dam  be- 
tween No.  5  and  6  shafts,  and  from  there  through  those 

shafts  to  surface. 

Mayflower  Is  continuing  its  east  cross-cut  on  the  1700-ft. 
level  In  the  hope  of  again  picking  up  the  Mayflower  vein. 
The  cross-cut  has  been  in  trap  for  a  long  stretch,  but  there 
apparently  is  every  reasonable  assurance  that  the  lode  will 
again  be  cut. 

Copper  shipments  out  of  the  district  have  shown  a  con- 
siderable increase  of  late.  Calumet  &  Hecla  in  particular 

has  been  sending  out  from  one  to  two  carloads  per  day  for 
the  last  two  weeks.  A  considerable  part  of  this  metal,  it  is 
understood,  Is  for  export. 

MINNESOTA 

HlbblnR. — At  a  meeting  of  the  Minnesota  Alumni  of  the 
Michigan  College  of  Mines,  held  Wednesday,  February  22, 
a  permanent  organization  was  formed.  The  following  officers 
were  elected:  president,  W.  R.  Van  Slyke,  Eveleth;  vice- 
president.  W.  A.  McCurdy.  Virginia;  secretary-treasurer, 
J.  A.  MarKlllfcan.  Hlbblng.  Resolutions  were  adopted 
whereby  the  Minnesota  Alumni  endorsed  the  idea  of  Donald 
B.  Olllies,  president  of  the  M.  C.  M.  Alumni,  in  making  a 
survey  of  conditions  at  the  college  with  recommendations 
for  any  Improvements. 

MONTANA 

Elkhom. — Between  2S0  and  SCO  tons  of  ore  is  being  con- 
centrated dally  at  thf^  mill  of  the  Bosrton  &  Montana  De- 
velopment Co..  according  to  John  D.  Pope,  general  manager. 

A  recovery  of  93%  is  being  obtained  In  the  flotation  plant. 

this  being  an  improvement  over  earlier  results.  Copper  con- 
centrate containing  3%  copper,  30  oz.  silver,  and  $2.80  in 

gold  is  being  shipped  to  the  Tacoma  smelter  of  the  American 
Smelting  &  Refining  Co.  A  lead  concentrate  is  also  made 
that  assays  65  oz.  of  silver  and  45%  lead.  It  is  proposed  to 
increase  the  tonnage  to  4  00  per  day. 

NEVADA 

.'Vrgentite. — The  2ii(i-£t.  shaft  of  the  Frances  and  300  ft. 
of  drifts  on  the  100-ft.  level  are  in  ore  of  an  average  value 
of  $25  to  $28,  according  to  F.  H.  Taylor,  manager  of  the 
mine.  For  a  length  of  3  00  ft.  and  to  a  depth  of  200  neither 
break  nor  barren  zone  has  been  found  in  the  ore-shoot, 

Taylor  says.  '  The  company  employs  18  men  and  machine- 
drills  are  used.  Work  on  the  100-ft.  level  has  been  dis- 

continued and  drifting  and  cross-cutting  on  the  200-ft.  level 
has  been  started.     The  shoot  is  300  ft.  long,  according  to 
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Taylor;  and  a  cross-cut  will  be  driven  through  it.  The 
shaft  is  on  the  foot-wall  of  the  vein,  a  quartz-  and  barite- 
fllled  fissure  with  andesite  as  the  foot-wall  and  rhyolite  as 
the  hanging.  The  principal  content  of  the  ore  is  argentite, 
with  a  small  quantity  of  gold,  and  as  much  as  15%  in 

sulphide  form  in  some  examples.  The  average  barium  con- 
tent is  3  to  4  %  and  the  ore  also  contains  a  great  deal  of 

manganese.  Two  lessees  on  the  Frances  are  in  ore.  one  in  a 
200-ft.  tunnel  and  the  other  in  a  70-ft.  shaft.  The  tunnel 
is  in  low-grade  ore.  but  In  the  shaft  there  is  a  12-in.  width 
of  $200,  and  a  3-ft.  width  of  $25  ore.  Argentite  is  at  an 

elevation  of  7  500  ft.  in  the  Silver  Peak  range,  north-west  of 
Goldfield.     The  Frances  is  being  operated  by  the  Wattersons 

of    Inyo    county.    California.   A    200-ft.    shaft    has    been 

sunk  on  the  Ecklund  group,  one  mile  south-east  of  the 
Frances. 

T.ovelock. — Neuhaus  &  Valcart.  lessees  on  the  Montezuma 

claim  in  the  Arabian  district,  have  opened  a  5-in.  vein  of 
lead-silver  ore  from  which  assays  of  300  oz.  silver  and  28% 

lead   have  been   obtained.      They  are   now   drifting   on   the 
vein.   A.  Knapp.  who  has  been  working  a  block  of  ground 
under  lease  on  the  Electric  group  on  the  Last  Chance  vein, 
has  shipped  two  carloads  of  $50  ore.  and  will  soon  ship  the 
third  car.     This  vein  crosses  the  Montezuma  claims. 

Mlna.. — According  to  P.  A.  Simon,  manager  for  the  Simon 
Silver-Lead   Mines   Co..   the   new   flotation   plant   is   making 
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an  excellent  grade  of  lead  concentrate,  assaying  from  5  8  to 

60%  lead  and  38  to  40  oz.  of  silver.  Severe  weather  has 

seriously  handicapped  operations  and  the  mill  has  not  come 

up  to  expectation  in  the  matter  of  capacity.  This,  however, 
will  be  remedied  shortly.  The  manufacture  of  paint  pig- 

ments at  Harbor  City.  California,  has  proved  successful. 

Additional  equipment  has  been  ordered  to  enable  the  plant 

to  handle  the  entire  output  of  zinc  concentrate  from  the 
mine  at  Mina. 

Reno.   The   Nevada   Copper   Belt  Railroad   Co.   has   filed 

reduced  rates  on  all  ore  exceeding  $10  per  ton  in  value  from 

all  points  on  its  road  to  Wabuska,  according  to  announce- 
ment made  today  by  the  public  service  commission.  The 

action  of  the  railroad  was  taken  in  response  to  recommenda- 

tions made  last  November  when  the  public  service  com- 

mission called  a  conference  to  work  out  adjustments  in  ore- 
rates.  From  Hudson  to  Wabuska  the  rate  formerly  graded 
from  $2.50  per  ton  for  $100  ore  to  $4  per  ton  for  $300 
ore;  now  all  these  grades  carry  the  $2.50  rate  for  ore  in 
excess  of  $300,  only  2%  is  added,  in  place  of  4%  formerly 
in  effect.  From  Yerington  to  Wabuska  the  rate  of  $100  ore 
was  $1.30  and  on  $300  ore  it  was  $2.50,  whereas  now  all 
ore  from  $100  to  $300  value  carries  the  $1.30  per  ton  rate. 

Virj?inla  City. — Construction  work  on  the  2500-ton  mill 
of  the  United  Comstock  company,  delayed  by  bad  weather, 
has  been  resumed.  The  plant  is  expected  to  be  completed 

by  November  1.  Development  of  the  new  veins  exposed  in 
the  long  drainage  and  transportation  tunnel  will  be  started. 

UTAH 

Bingham. — The  Utah  Consolidated  Mining  Co.  and  the 
Utah-Apex  Mining  Co.  have  restored  the  scale  of  wages  that 
was  in  effect  prior  to  January  16.  1922.  On  that  date,  wages 
were  cut  50c.  per  shift  at  all  underground  mines  in  Utah, 
but  as  there  has  been  considerable  dissatisfaction  and 

trouble  at  some  of  the  silver-lead  properties,  all  mines,  ex- 
cept the  Utah  Copper,  have  gone  back  to  the  scale  in  effect 

at  the  first  of  the  year.  Machine-men  now  receive  $4.25, 
the  same  as  at  Butte,  while  shovelers  receive  $3.75. 

Eureka. — The  State  Industrial  Commission  has  denied 

compensation,  under  the  Utah  Workmen's  Compensation 
Act,  to  Mrs.  Elizabeth  Westerdahl,  widow  of  John  Wester- 
dahl,  former  superintendent  of  the  Tintic  Standard  mine, 

who  was  killed  in  a  hold-up  at  the  company's  store  on  March 
9,  19  21.  The  Commission  holds  that  Westerdahl  was  not 
killed  in  the  course  of  employment,  and  that  the  widow  and 
daughter  are  not  entitled  to  compensation. 

Conditions  at  the  North  Standard  property  are  promising, 

according  to  Charles  F.  Wilcox,  president.  Recently  a  2i- 
ft.  orebody  was  opened,  showing  average  assays  of  60c. 
gold,  28.4  oz.  silver,  and  35  to  40%  iron.  The  ore  is  high 
in  iron  oxide,  and  is  therefore  desired  by  smelters  for  flux- 

ing. Development  has  been  in  progress  at  the  North  Stand- 
ard for  some  time  past  on  the  500-tt.  and  1100-ft.  levels. 

The  new  orebody  was  found  on  the  1100-ft.  level. 
Ore  shipments  for  the  week  ending  February  25  totaled 

131  carloads,  as  compared  with  148  cars  for  the  previous 
week.  The  Tintic  Standard  shipped  41  cars;  Chief  Con- 

solidated, 40;  Iron  Blossom,  13;  Grand  Central,  8;  Eagle  & 

Blue  Bell,  6;  Swansea,  6;  Victoria,  5;  Colorado,  4;  Cen- 
tennial-Eureka,  3;  Gemini,  2;  Mammoth,  1;  Bullion-Beck, 
1;  Empire,  1. 

Park  City, — The  Judge  Mining  &  Smelting  Co.  shipped 
17,259  tons  of  ore  during  1921,  the  gross  value  of  which 
was  $582,606,  with  a  net  return  of  $19,927.  The  value  of 
improvements,  machinery,  etc.,  is  given  as  $299,080.  The 
Daly  Mining  Co.  shipped  903  tons  of  ore,  valued  at  $37,752, 

while  operating  expenses  totaled  $47,168,  resulting  in  a  de- 
ficit of  $9416.  The  Daly-West  Mining  Co.  shipped  7510 

tons,  with  a  gross  yield  of  $233,019.  Expenses  totaled 
$319,800,  leaving  a  deficit  of  $86,781. 

Ore  shipments  for  the  week  ending  February  25  were  the 
largest  reported  for  the  present  year,  a  total  of  2814  tons 
being  shipped,  as  against  2662  tons  for  the  preceding  week. 
The  Judge  allied  companies  shipped  1555  tons;  Silver  King 
Coalition,  735;   Ontario,  524. 

Salt  Ijake  City. — Local  coal-mining  companies  are  giving 
attention  to  the  termination  of  contracts  between  the  com- 

panies and  the  miners  on  April  1.  While  most  of  the  Utah 

coal  'camps'  are  not  unionized,  wage-scales,  until  a  recent 

date,  followed  the  national  scale  set  up  by  the  President's: 
Commission.  Recently,  three  or  four  of  the  Utah  coal-min- 

ing companies  have  reduced  wages  from  20  to  30%.  The 

largest  operators  in  the  State — including  the  Utah  Fuel 
Co. — have  made  no  changes,  and  it  is  reported  that  none 
will  be  made  until  April  1.  While  reports  from  Eastern 

coalfields  indicate  that  the  employees  will  oppose  a  reduc- 
tion in  wages  for  bituminous  miners  and  ask  for  an  increase 

for  the  workers  in  anthracite  fields,  the  local  opinion  is  that 
a  reduction  will  be  made  by  all  Utah  operators  when  the 

present  contracts  expire. 
WISCONSIN 

Platteville. — The  past  month  in  the  local  zinc  mines  was 
disappointing.  Many  operators  who  had  determined  on  an 
early  resumption  of  operations  and  ore  production  postponed 
action.  The  price  of  zinc  ore,  which  has  been  maintained 
locally  for  some  time  at  $30  per  ton,  base,  60%  zinc, 

dropped  during  the  month.  This  compelled  separating 

plants  purchasing  crude  zinc  concentrate  in  the  open  market 
to  submit  lower  offerings,  and  shippers  withdrew  from  the 

market,  although  some  continued  to  make  a  regular  pro- 
duction, which  was  piled  up  at  mines;  some  shipped  to  the 

separating  plant,  where  the  ore  was  utilized  in  the  manu- 
facture of  sulphuric  acid,  while  the  high-grade  residue  was 

allowed  to  pile  up  at  storage  quarters  at  the  separating 

plant. The  price  of  lead  ore  was  well  maintained  through  the 

month  and  shipments  from  the  several  mining  camps  in  the 

district  were  fairly  regular  all  month,  the  principal  buyers 

being  the  Federal  Lead  Co.  A  slight  gain  was  made  on 

offerings,  the  base  price  advancing  mid-month  from  $60  per 

ton,  at  which  figure  the  market  had  been  set  for  some  time, 

to  $63  per  ton,  base,  80%  metal  content.  On  this  base 

high-grade  milled  lead  concentrate  came  within  a  fraction 

of  reaching  $6  5  per  ton.  With  the  metal  market  uniform 

it  was  difficult  for  producers  to  understand  the  advance, 

but  the  information  was  given  out  that  stocks  of  ore  at 

smelters  were  running  low  and  that  supplies  were  becoming 

imperative.  This  steady  gain  in  prices,  with  a  constant  and 

consistent  demand,  has  encouraged  prospecting  tor  lead-ore 

deposits,  while  at  mines  in  operation,  where  lead  ore  is 

obtainable,  more  attention  is  being  given  to  increase  pro- 
duction. 

Producers  of  carbonate-zinc  ore,  operating  in  the  northern 

part  of  the  district,  received  definite  offers  for  their  ore. 

On  the  higher  grades  the  prices  submitted  were  of  a  tempt- 

ing nature  and  some  deals  were  made,  but  bad  weather  pre- 
cluded the  making  of  shipments.  Deliveries  will  be  made 

early  in  March. 

Zinc  producers  reported  that  while  business  in  slab  zinc 

was  slow,  sales  of  pigment  were  satisfactory.  Domestic  zinc- 

oxide  makers  are  under  less  handicap  from  French  and  Brit- 

ish competition  now  than  some  months  ago,  due  to  the 

relatively  higher  prices  on  foreign  pigments  resulting  from 

the  higher  quotations  on  slabs. 

High-grade  66°B.  sulphuric  acid  was  quoted  at  $17  to 

$18  per  ton,  f.o.b.  maker's  works.  The  National  Zinc  Sep- 

arating Co.,  at  Cuba  City,  was  engaged  in  shipping  regu- 

larly and  supplies  affording  base  for  manufacture  were  re- 

ceived at  the  works  in  fair  volume  until  the  price  of  low- 

grade  zinc  concentrate  fell,  and  rainy  weather  made  ship- 
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pluK  difficult.  The  capacity  of  the  plant  will  be  increased 
tbi8  iipring. 

ItKITISH  COLCMBL* 

Ro-vslHnd. — The  lessees  of  the  I.  X.  L.  mine  recently 
hipped  another  car  of  bonanza  ore  to  the  Bunlcer  Hill  & 

Sullivan  smelter;  the  ore  is  said  to  run  about  $7000  per 
ton.  It  is  reported  that  the  lessees  of  the  I.  X.  L.  have 
taken  a  lease  on  the  O.  K.  mine,  from  which  several  pockets 
of  bonanza  ore  have  been  taken  in  the  past. 

Stowart. — The  mineral  exhibit  from  this  district  that  was 
shown  at  the   American   Mining  Congress,  at   Chicago,  has 
been  forwarded  to  London  for  exhibition  purposes.   The 
Premier  tramway  is  delivering  ore  to  the  bunkers  faster 
than  it  has  been  possible  to  get  it  shipped  to  Tacoma.  Re- 

cently the  steamers  'Tartar',  'Amur',  and  'Anyox'  left  here 
with  all  available  space  taken  by  Premier  ore. 

Trail. — The  Consolidated  M.  &  S.  Co.  has  commenced  the 
construction  of  a  new  electrolytic-zinc  plant  that  will  be 
used  only  for  custom  ore.  The  bulk  of  the  zinc  concentrate 
from  the  Slocan  district  runs  high  in  silver,  whereas  the 
silver  content   of   the  Sullivan  ore  is  low;    for   this  reason 

are  dissatisfied  with  the  management,  some  time  since  ap- 
pointed a  committee  consisting  of  W.  S.  Andrews,  John  B. 

Spurr,  and  A.  A.  Challonor  with  a  view  to  securing  a  new 
board  of  directors.  This  committee  has  circularized  the 

4700  shareholders  askinK  for  proxies  for  the  annual  meet- 
ing on  March  31.  The  toramittee  asks  the  co-operation  of 

the  shareholders  on  the  ground  that  the  mine  should  be 
more  economically  managed,  mining  costs  having  been  too 

high,  and  that  no  attt'inpt  is  being  made  to  treat  low-grade 
ores,  which,  if  properly  handled,  would  yield  large  profits. 

Kirkland  I^ake. — The  first  annual  report  of  the  Wright- 
Hargreaves  since  operations  were  begun  shows  a  net  profit 
of  $201,186  for  the  eight  months  ending  December  31. 
Bullion  was  produced  to  the  value  of  $408,665  from  the 
treatment  of  3  6,081  tons  of  ore  which  came  almost  entirely 

from  development  work.  The  broken  ore  on  hand  on  De- 
cember 31  amounted  to  2  5,085  tons. 

The  shaft  on  the  Sylvanite  is  down  300  ft.,  at  which  point 
it  is  planned  to  carry  on  lateral  operations. 

At  the  annual  meeting  of  the  Tough-Oakes  on  February 
22   it  was  announced   that  the  mill   probably   would   be   in 

RtHluction  IMant  of  the  Mining  Corporation  of  Cana<lii,  at   Cobalt,  Ontario 

and  because  it  was  thought  advisable  not  to  check  the  even 
running  of  the  main  plant  by  the  treatment  of  custom  ore 
of  a  different  zinc  content  from  that  of  the  Sullivan  ore  this 
new  and  smaller  plant  is  being  built. 

MKXICO 

Mexico  City. — It  is  expected  that  with  the  revival  of  gold, 
silver,  copper,  and  lead  mining  in  Mexico,  such  as  is  now 
indicated  by  reports  received  from  various  mining  districts 
the  production  of  these  metals  will  show  a  large  increase 
this  year  over  that  of  1921.  According  to  a  statement  just 
issued  by  the  I>epartment  of  Commerce  and  Industry  of  the 
Mexican  govr^rnment  there  was  exported  from  this  country 
in  1920  a  total  of  22,864  kg.,  equivalent  to  49,024  lb.  of 
gold,  and  in  1921  a  total  of  21,257  kg.  of  the  metal.  The 
gold  exports  in  1920  amounted  to  P30,500,000,  as  compared 

with  1*28,000,366  in  1921. 
In  1921  around  2,068.398  kg.  of  silver  was  exported,  as 

compared  in  1920  with  about  2,005,143  kg.;  the  respective 
values  were  $136,508,52!'  and  $82,214,490. 

It  is  pointed  out  In  the  official  statement  that  the  produc- 
tion of  minerals  still  leads  all  other  industries  of  the  country 

with  a  total  export  value  of  1*241,000,000  for  the  year  1921. 
Oil  comes  second  with  a  total  export  value  of  1*14  5.508,949 
for  that  year. 

ONT.ARIO 

CoiwiH. —  A   group   of   .'•hareholdera  of   the   La   Rose,   who 

operation  in  April,  and  that  the  No.  2  vein,  from  which 
valuable  ore  had  been  extracted  and  which  had  faulted,  had 
been  picked  up  on  the  Burnside  property,  where  it  showed 
increasing  richness. 

Porcupine. — The  annual  statement  of  the  Hollinger  Con- 
solidated tor  1921  shows  the  largest  production  of  gold  and 

the  highest  rate  of  earnings  in  its  history.  Income  from 

production  was  $10,031,050,  and  from  investments  $283,- 
464,  making  a  total  of  $10,314,515,  as  compared  with 
$7,162,611  in  1920.  Operating  charges  were  $5,222,855, 
leaving  operating  profits  of  $5,091,659.  The  net  profit 
after  deducting  for  taxes  and  depreciation  was  $4,026,927, 

as  compared  with  $2,675,274  for  the  previous  year.  The 
company  paid  dividends  of  $3,198,000,  after  which  $828,927 
was  added  to  the  surplus,  which  now  stands  at  $3,960,779. 
The  ore-reserves  were  valued  at  $36,644,154.  being  a  slight 
increase.  The  number  of  tons  milled  during  the  year  was 

1,072,493,  of  the  average  value  of  $9.67  per  ton. 

The  shareholders  of  the  Mclntyre-Porcupine  on  February 

2  3  authorized  the  changing  of  the  par  value  of  the  stock 

from  $1  to  $5.  It  was  announced  to  the  shareholders  that 

negotiations  were  in  progress  for  the  sale  of  the  treasury 
stock  to  New  York  capitalists. 

The  Nipissing  is  continuing  diamond-drill  operations  on 
the  Rochester,  where  eight  holes  have  been  put  down  and 
another  is  under  way. 
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YUKON  TERRITORY 

George  P.  Mackenzie,  Gold  Commissioner  for  the  Yukon, 
has  issued  his  annual  review  of  mining  operations  for  1921. 
He  says  that  the  summer  of  19  21  was  an  exceptionally  dry 
one,  and  the  consequent  shortage  of  water  reduced  the  out- 

put of  gold  from  hydraulic  mining.  Notwithstanding  this, 
however,  the  gold  output  for  the  year  will  be  in  excess  of 
that  of  1920.  At  least  three  new  placer  discoveries  of  im- 

portance were  made  during  the  year.  The  result  of  Key- 
stone drilling  on  Russel  creek,  a  tributary  of  McMillan 

river,  has  been  so  satisfactory  that  the  parties  interested 
have  arranged  for  further  development  to  be  done  next 
season.  New  ground  has  been  opened  on  Miller  river. 
Rich  pay-ground  has  been  discovered,  also,  on  Allgold  creek. 

Extensive  development  was  done  during  the  year  on  the 

silver-lead  properties  in  the  Mayo  district.  During  the  win- 
ter of  1920-21  the  Keno  Hill,  Ltd.,  mined  and  hauled  to 

Mayo  more  than  2300  tons  of  high-grade  ore  that  was 
shipped  to  the  smelter  during  the  summer.  The  company 
has  increased  its  holdings,  has  employed  a  large  force  of 

men  during  the  summer  on  development,  and  will  ship  dur- 
ing the  present  winter  a  larger  tonnage  than  was  shipped 

last  year.  F.  W.  Bradley  has  acquired  extensive  holdings 
in  the  district,  has  erected  permanent  and  substantial  build- 

ings, and  has  a  large  force  of  men  developing  his  property. 
What  promises  to  be  the  most  important  discovery  of  all 

was  demonstrated  after  Mr.  Mackenze's  visit  to  the  Mayo 
district.  David  Cunningham  and  Ray  Stewart  opened  a 

strong  lode  on  the  Ladue  claim,  on  Keno  Hill;  later  a  buck- 
board  accidentally  exposed  a  piece  of  float  on  the  Friendship 
claim,  half  a  mile  away,  and  Joel  Sunderland  exposed  the 

lode  in  an  open-cut;  since  then,  a  series  of  open-cuts  have 
demonstrated  the  course  of  the  lode,  known  as  the  Mc- 
Questen  Slope  silver-vein,  for  nearly  a  mile  in  length.  The 
vein  varies  from  5  to  15  ft.  in  thickness,  and  carries  from 
200  to  500  oz.  of  silver  per  ton  and  from  30  to  60%  lead. 
The  persistence  of  the  vein  on  the  surface,  together  with 
the  persistence  of  the  other  veins  on  Keno  Hill  for  such 
depths  as  have  been  attained — about  3  00  ft. — suggests  the 
persistence  of  the  McQuesten  Slope  vein.  A  year  ago  any 
of  the  claims  on  which  this  vein  has  been  found  might 
have  been  purchased  for  $200;  today  all  the  claims  are 
bonded  at  figures  ranging  from  $40,000  to  $65,000  each. 

Obituary 
Earl  W.  Hulse,  of  Salt  Lake  City,  died  at  Pekin,  China, 

on  February  28.  Accompanied  by  his  wife  he  sailed  from 
San  Francisco  in  January  for  the  Orient,  and  later  intended 
to  visit  Europe.  He  had  been  identified  with  the  mining 

industry  in  Utah  and  Nevada  for  many  years,  and  was  par- 
ticularly interested  in  the  development  of  mines  in  the  Alta 

district.  He  was  a  native  of  Rochester,  Indiana,  and  was 
3S  years  of  age. 

John  Ca.sper  Braiuier,  at  one  time  Professor  of  Geology 
and  later  President  of  Stanford  University,  died  at  Palo 
Alto.  California,  on  March  1  after  a  protracted  illness,  at 
the  age  of  71.  He  was  born  in  Tennessee  and  was  educated 

at  Cornell  University.  In  1875  he  went  to  Brazil  and  be- 
gan a  long  and  honorable  connection  with  the  geology  of 

that  country,  on  which  he  wrote  a  textbook  in  Portuguese. 
In  1887  he  was  appointed  State  Geologist  of  Arkansas,  and 
in  1892,  when  Stanford  University  came  into  existence,  he 
became  Professor  of  Geology.  From  1913  to  1915  he  was 
President  of  the  University;  in  1916  he  retired  with  the 
title  of  President  Emeritus.  As  professor  and  as  head  of 
the  university  he  was  respected  and  beloved  by  the  students, 
many  of  whom  were  his  personal  friends — among  them, 
Herbert  Hoover  and  many  other  distinguished  mining  en- 
gineers. 

[PERSONALl 
The  Editor  invites  membera  of  the  profesBion  to  send  particulars  of  Iheir 

work  and  appointments.     The  information  is  interesting  to  our  readers. 

R.  C.  Gemniell  is  spending  a  few  weeks  in  New  York. 
W.  E.  Thome  was  in  San  Francisco  this  week,  from  Santa 

Cruz. 
I>.  A.  Walker  has  moved  from  Gilmore,  Idaho,  to  Salt 

Lake  City,  Utah. 
H.  S.  Munroe,  general  manager  for  the  Granby  company, 

is  at  Los  Angeles. 
Eugene  A.  H.  Tays,  of  San  Bias,  Sinaloa,  Mexico,  was  in 

San  Francisco  this  week. 

Harry  J.  Phillips  has  returned  to  Seattle,  Washington, 
from  Anchorage,  Alaska. 

Robert  Clai-ke,  of  Denver,  Colorado,  is  at  Gottville,  in 
Siskiyou  county,  California. 

H.  R.  Robbiiis  has  joined  the  technical  staff  of  the  Ameri- 
can Cyanamid  Co.,  in  New  York. 

W.  L.  Lanagan,  Major,  Engineer  Corps  U.  S.  Army,  is 
here  on  a  visit  from  Washington. 

J.  E.  SpiuT,  editor  of  the  'Journal-Press',  has  returned from  San  Francisco  to  New  York. 

J.  A.  Agnew  has  been  elected  a  director  of  the  Consoli- 
dated Gold  Fields  of  South  Africa. 

Louis  S.  Cates  and  D.  D.  Moffat  are  visiting  the  Ray  Con- 

solidated Copper  Co.'s  properties  in  Arizona. 
R.  I.  Green  has  joined  the  field  staff  of  the  Utah  Depart- 

ment of  the  American  Smelting  &  Refining  Co. 
D.  W.  Brunton  sailed  from  San  Francisco  for  Tahiti  on 

March  3;  he  expects  to  remain  there  one  month. 
G.  A.  Swanquist,  of  Canon  City,  Colorado,  has  gone  to 

Mineral  Hormiguero,  El  Salvador,  Central  America. 

P.  H.  Reagan,  who  has  been  at  San  Antonia,  Baja  Cali- 
fornia, Mexico,  for  some  time,  is  at  Big  Spring,  Texas. 

C.  P.  Kelley,  B.  B.  Thayer,  and  John  Gillie,  of  the  Ana- 
conda Mining  Co.,  spent  several  days  in  Utah  recently. 

Duncan  MacVichie,  president  of  the  Western  Utah  Copper 
Mining  Co.  at  Salt  Lake  City,  is  in  California  on  a  holiday. 

Walter  L.  Reid,  consulting  metallurgist  to  the  United 
Comstock  Mines  Co.,  was  here  this  week  from  Virginia  City, 
Nevada. 

Bradley  Stoughton  was  elected  president  of  the  Yale  En- 
gineering Association  at  the  annual  meeting  held  on  Febru- 

ary 2. 
William  Wraith,  general  manager  for  the  International 

Smelling  coraoany,  spent  a  few  days  at  Salt  Lake  City  on 

business. 
Herbert  Hoover,  Secretary  of  Commerce,  will  attend  the 

Colorado  River  Conference  at  Phoenix,  Arizona,  on  March 
15  and  16. 

H.  B.  Tooker,  traffic  manager  for  the  Jackling  copper 
companies,  has  returned  to  San  Francisco  from  an  extended 
trip  in  the  East. 

Frank  H.  Sisternians  has  returned  to  New  York  after 

seven  months'  absence  in  Mexico  examining  mines  in  dif- 
ferent parts  of  that  country. 

.John  C.  Greenway,  general  manager  for  the  Calumet  & 

Arizona  Mining  Co.,  has  been  commissioned  a  brigadier- 
general  in  the  U.  S.  Reserve  Corps. 

J.  I>.  MaoKenzie,  superintendent  of  the  Vancouver  branch 
office  of  the  Canadian  Geological  Survey,  is  in  Ottawa,  mak- 

ing arrangements  for  the  coming  season's  field-work  in  the 
Province. 

C.  H.  Eldridge,  formerly  associated  with  C.  G.  Fink  in 
the  development  of  the  insoluble  anode  used  at  Chuquica- 
mata.  is  now  on  the  staff  of  the  Bureau  of  Mines  at  Pitts- 
burgh. 
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THE    METAL 
.^-f^. 

JJil 

ARKE^T 

METAI,  PRICES 

San  Frandtjco.  March  7 
Alumlnum-dasl.  cent*  per  pound    65 
Aluminum  iheeta.  cents  per  pound    60 
Antimony,   centa   per  pound    6 — 8 
Co|ip«T.  eltctroljtic.  ciiits  per  pound    13 — 14 
Lead.  pic.  cenu  per  pound    4.95 —  5.95 
PlaUnum.  pure,   per  ounce    $90 
Platinum.  10%  iridium,  per  ounce    $100 
Zliio.   Hlttb.  centa  per  puund    6 — 7 
Zinc-dust,    cents    per   pound    9.00 — 9.50 

EA!«TERN    METAL   MARKET 

{By  wire  Irom  New  York) 

Marrh  6. — Copper  is  quiet  and  plronger.     Lead  is  steady  and  firm.     Zinc 

is  more  active  and  hig-her. SILVER 

Below  are  given  ofUcial  or  ticker  quotations  for  silver  in  the  open  marltet 
aa  dlstinruisbed  from  the  fixed  price  obtainable  lor  metal  produced,  smelted. 
and  refined  exclusively  within  the  United  States.  Under  the  terms  of  the 
Pittmao  Act  such  silver  will  be  purchased  by  the  United  States  Mint  at  SI 
per  ounce,  subject  to  certain  sm^ll  charges  which  vary  slightly  but  amount 
to  approximately  three-eighths  of  one  cent.  The  equivalent  of  dollar  silver 
ilOOO  fine)  in  British  currency  is  46.65  pence  per  ounce  (925  fine),  calcu- 

lated at  the  normal  rate  of  exchange. 

Date 
Feb. 
Mch. 

New  York  London 
cents  pence 

28   62.75 
1   63.6214 
2   63.00 
3   04.25 
4   63.75 
ri  Sunday 
6   63.25 

:)-2.:!7'-.. 
32.12  i,<i 32.87% 

33.00 

32.62  H 

Feb. 

Average  week  ending 
Cents 

•2:1      65.27 
30      65.46 
6      66.33 

13      65.75 
20. 

27. 6. 

1920 
Jan   132.77 
Feb   131.27 
Mch   125.70 
Apr   119.56 
May      102.69 
June         90.84 

Mch. 
Monthly  averages 

1921  1922  I                               1920 
65.95  65.45    1    July       92.04 
59.55  65.28        Aug   96.23 
56.08  ....    I    Sept   93.66 
59  33           Oct   83.48 
69.90  ....     I    Nov   77.73 
58.51           Dec   64.78 

COPPER 

65.44 64.00 

63.44 

1921 
69.99 

61.59 66.22 
71.00 

68.24 65.78 

Pence 

.■54.90 

.•J5.06 

35.00 34.22 
34.23 

32.92 
32.52 

1923 

Prices  of  electrolytic,  in  cents  per  pound. 
Date 
Feb. 
Mch. 

28   12.50         I    Jan. 
1   12.50 
2   12.62%        Feb. 
3   12.62  V4 
4   12.62% 
.*>  Sunday 

  16.63M! Mch. 

Average  week  ending 
23   
30   
6   

13   
20   
27   
6   

13.54 
13.48 
13.29 13.17 

12.88 12.60 
12.58 

Monthly  averages 
1920 

Jan   19.25 

Feb   19.0.-. Mch   18.49 
Apr   19.23 
May      19  05 

1921 
12.04 
12.84 
12.20 
12.60 
12.74 

1922 
13.54 
12.95 

June      19  00        12.83 

1920 

July       19.00 
Aug   19.00 
Sept   18.75 
Oct   16.53 
Nov   14.63 

1921 
12.48 
11.71 
12.03 12.B6 
13.07 

      I    Deo   13.18        13.54 

LEAD 

Lead 
Date 
Feb. 
Mrh. 

IS  quoted  in  cents  per  pound.  New  York  delivery. 

2H    4.70 
1    4.70 
2    4.70 
3    4.70 
4    4.70 
6  Sunday 
6    4.70 

Average  week  ending 
Jnn.       23   

30   
Feb.        8   

"       13   
20   

"       27   
0   

4.70 4.70 

4.70 
4.70 

4.70 
4.70 
4.70 

Monthly  averages 

Jan. 
Feb. 
Meb. 
Apr. 
May 
June 

1920 
8.65 
8  88 
9.22 
8.78 
8.65 
8.43 

1921 
4  06 
4..VJ 
4.06 4.32 
5  01 
4.57 

1922 
4.70 4.70 

July 

Aug. 

Sept. 
Oct. Nov. 

Dec. 

men 8  1)3 
9.03 
8.0R 7.28 

6  37 
4,70 

TIN 

Price*  In  New  York,  in  cents  per  pound. 
Monthly  averages 

in^i 
3.-.  94 

.TMil 
28  87 
30.36 
32  50 
29.39 

1920 
Jan   62  74 
Feb   50  87 
Xai   6192 
Apr   62  17 
May      M99 
June      48.33 

1922 
32  04 
.30.74 

1920 
July       49  20 
Aug   47.60 
Sept   44.43 
Oct   40  47 
Nov   36  97 
Dec   34.12 

1921 
4.75 

4.40 4.61 

4.70 4.70 
4.70 

1921 
27.69 
26.33 
26.70 27.70 

28.93 
32.49 

Zinc  is  quoted  as 
in  cents  per  pound. 
Date 

28   

1   2   

3   4   
5  Sunday 

6   

ZINC 

spelter,  standard  Western  brands.  New  York  deh*ery. 

Feb, 
Mch 

4.90 

4.90 
4.90 4.95 
4.95 

1920 Jan    9.56 
Feb    9.15 
Mch    8.93 
Apr    8.76 
May        8.07 
June       7.92 

1921 
5.86 
5.34 5.19 

5.37 5.37 
4.96 

4.97^. 
Monthly  averages 

19: 

Average  week  ending 
Jan.      33    5.04 

30    4.93 
Feb.        6    4.85 

13    4.84 
20    4.85 
37    4.85 

Mch.        6    4.93 

5.05 4  85 Aug. 

Sept. 
Oct. 
Nov. 
Dec. 

QUICKSILVER 

1920 

July         8.18 
8.31 
7.84 
7.50 

6.78 6,03 

1921 
4.41 
4.69 
4.74 
5.09 

6.18 5.24 

1922 

The  primary  market  for  quicksilver  is  San  Francisco.  California  being 
the  largest  producer.  The  price  is  fixed  in  the  open  market,  according  to 
quantity.     Prices,  in  dollars  per  flask  of  75  pounds. 

Date  I    Feb.      21   50.00 
Feb.         7   50.00  "       28   50.00 

14   30.00    I    Mch.        7   50  00 
Monthly  averages 1920 

Jan   89.00 
Feb   81.00 
Mch   87.00 
Apr   100.00 
May          87.00 
June         85.00 

1921 1922 

1920 

1921 
50.00 

50  00 

July  .  . 
  88.00 

47.75 
48.73 50.00 Aug.  .  , 

  85.00 
47.50 

45.88 
Sept.  .  .   75.00 47.50 48  00 
Oct.  ,  . 

  71.00 
46,25 

50,00 Nov.  ,  . 
  58,00 

40,40 

49.50 
Dec.  ,  . 

  52,50 
49.50 

1922 

"UNREASONABLE   ACCl  MULATION   OF   PROFIT"    DEFINED 

One  of  the  provisions  of  the  present  income-lax  law  concerning-  which keen  interest  has  been  manifested  is  section  220.  This  section,  it  will  be 
recalled,  imposes  an  additional  income  tax  of  25%  npon  any  corporation 
found  to  have  permitted  an  unreasonable  accumulation  of  its  profits  for 
the  purpose  of  preventing  the  imposition  of  the  surtax  upon  such  income 
if  distributed  to  its  stoi.-k holders.  'Income  Tax  Regulations  t)2',  which 
has  just  been  issued  by  the  TreasuiT  Department,  throws  some  light  upon 
what  constitutes  an  "unn'iisonable  accumulation  of  profits".  Article  353 of  these  regulations  says: 

"An  accumulation  of  gains  and  profits  is  unreasonable  if  it  is  not  re- 
quired for  the  purposes  of  the  business,  considering  all  the  circumstances 

of  the  case.  No  attempt  can  be  made  to  enumerate  all  the  ways  in  which 
gains  and  profits  of  a  corporation  may  be  accumulated  for  the  rer;sonable 
needs  of  the  business.  Undistributed  income  is  properly  accumulated  if 
invested  in  increased  inventories  or  additions  to  plant  reasonably  needed 
by  the  business.  It  is  properly  accumulated  if  retained  for  working 
capital  required  by  the  business  or  in  accordance  with  contract  obligations 
placed  to  the  credit  of  a  sinking-fund  for  the  purpose  of  retiring  bonds 

issued  by  the  corporation.    .     ." 
Article  3r>2  of  the  same  regulations,  under  the  heading  'Purpose  to 

Escape  Surtax',  says: 
"Section  220  of  the  statute  applies  where  a  corporation  is  formed  or 

availed  of  for  the  purpose  of  preventing  the  imposition  of  the  surtax 
upon  its  stockholders  or  members  by  permitting  its  gains  and  profits  to 
accumulate  instead  of  being  divided  or  distributed.  Prima-facie  evidence 
of  a  purpose  to  esc-ape  the  surtax  exists  where  a  corporation  has  prac- 

tically no  business  except  holding  stocks,  securities,  or  other  property  and 
<-ollecting  the  income  therefrom  or  where  a  corporation  other  than  a  mere 
holding  company  j)ermit8  its  gains  and  profits  to  accumulate  beyond  the 
rcason.'jhle   needs  of  the  business. 

"The  business  of  a  corporation  is  not  limited  to  that  which  it  has  pre- 
viously carried  on.  but  in  general  includes  any  line  of  business  which  it  may 

legitimately  undertake.  However,  a  radical  change  of  business  when  a 
considerable  surplus  has  been  accumulated  may  afford  evidence  of  a  pur- 

pose to  escape  the  surtax.  When  one  corporation  owns  the  stock  of  an- 
other corporation  in  the  same  or  a  related  line  of  bu-finess  and  in  effect 

operates  the  other  corporation,  the  business  of  the  latter  may  be  considered 
in  substance  the  business  of  the  first  con'oration.  Gains  and  profits  of  the 
first  corporation  put  into  the  second  throujrh  the  purchase  of  stock  or 
otherwise  may  therefore,  if  a  subsidiary  relationship  is  established,  con- 

stitute employment  of  the  income  in  its  own  business. 
"To  establish  that  the  business  of  one  corporation  can  be  regarded  as 

including  the  business  of  another,  it  ̂ s  Drdin;irily  essential  that  the  first 
corporation  own  substantially  all  of  the  stock  of  the  second.  Investment 
by  a  corporation  of  its  income  in  stock  and  sec\inties  of  .-mother  corpora- 

tion is  not  without  anything  further  to  be  regardcil  a.«  employment  of  the 
income  in  its  business."   

MONET  AND   EXCHANGE 

Foreign  quotations  on  March  7  are  as  follows: SterUng,  dollars:  Cable         til?,. 
Demand        439 \ 

Franc,  cents:  Cable        900 
Demand        "  "H 

T>ira.  cents:  Demand       •    ^-^^ 
Mark.   <-enl:       0  42 
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Eastern  Metal  Market 

New  York,  March  1. 

A  more  optimistic  tone  pervades  all  the  markets  that  have 
been  stagnant  lately. 

Inquiry  for  copper  shows  some  improvement  and  bottom 
prices  are  believed  to  have  been  touched. 

The  tin  market  has  been  dull  except  on  one  day,  but 

prices  have  advanced. 
The  steady  consumption  and  buying  of  lead  has  continued. 
More  optimism  prevails  in  the  zinc  market  and  prices  tend 

higher. 
IKON   AM>   STEEL 

Further  expansion  of  steel-making  activities  marked  the 

last  days  of  February,  says  'The  Iron  Age'.  The  gradual  in- 
crease in  production  has  been  larger  than  tonnage  sales 

would  have  indicated,  and  shows  how  pressing  are  the  neces- 
sities of  the  stock-bare  consumers.  The  increase  of  book- 

ings has  been  accompanied  by  fresh  weaknesses  in  price. 
The  resultant  unsettlement  is  thus  still  holding  back  a  large 
volume  awaiting  price  stabilization.  March  opens  at  a  55% 

rate  of  steel-making  tor  the  whole  country.  There  is  prac- 
tically no  contracting  for  future  needs;  there  is  little  exten- 

sion of  delivery  dates,  and  business  is  chiefly  for  prompt 

shipment,  about  the  only  buying  for  second-quarter  needs 
being  in  sheets  and  in  pig-iron. 

COPPER 

Some  sellers  report  a  better  inquiry  and  take  a  more 
cheerful  view  of  the  future.  Actual  sales  have  not  been 

heavy,  although  they  have  improved,  but  consumers  are  re- 
garded as  gradually  coming  to  the  conclusion  that  the  bot- 

tom has  been  reached.  Sellers  feel  this  should  mean  better 

buying  later.  Electrolytic  copper  for  early  or  March  de- 
livery is  quoted  at  13.25c.,  refinery  or  New  York,  or  13.50c., 

delivered,  for  a  moderate  quantity,  with  most  sellers  quot- 
ing 13.62ic.,  refinery,  or  13.S7Jc.,  delivered,  as  the  more 

general  price  of  those  participating.  There  are  still  some 
large  producers  out  of  the  market.  An  improvement  in 
sales  for  export  is  also  reported. 

TIN 

Heavy  sales  on  Tuesday,  February  21,  came  as  a  result  of 
the  break  in  the  London  market  on  the  day  before,  February 
20,  and  also  on  February  21,  when  the  low  point  was 
reached.  The  sales  on  February  21  are  estimated  to  have 
totaled  100  0  tons  of  Straits  tin  and  were  so  heavy  that  sell- 

ers here  could  not  cover  themselves  on  that  day  and  were 
obliged  to  do  business  on  the  holiday,  February  22,  when 
several  hundred  tons  was  sold.  In  both  cases  dealers  and 
consumers  were  buyers.  Since  those  days  the  market  has 
been  dull  and  devoid  of  feature,  but  prices  have  advanced 

from  a  low  of  29.25c.  for  spot  Straits,  New  York,  on  Febru- 
ary 21,  to  30.75c.  on  Monday,  February  27,  receding  to 

29.75c.  yesterday.  Arrivals  thus  tar  this  month  have  been 
3270  tons  with  7450  tons  reported  afloat. 

LEAD 

There  is  no  change  in  the  market.  The  broad  healthy 
movement  continues  and  consumption  is  fully  equal  to  pro- 

duction. Prices  are  steady  and  firm  at  4.70c.,  New  York 
and  St.  Louis,  asked  by  the  leading  interest,  and  4.40c.,  St. 
Louis,  or  4.70  to  4.75c.,  New  York  and  Eastern  points, 
quoted  by  the  independents.  There  is  no  reason  for  prices 
to  advance  or  decline. 

ZINC 

Due  to  better  inquiry  yesterday  and  Monday  the  market 
has  a  more  cheerful  tone.     Prices  are  stilfer  also,  owing  to 

this  better  demand  and  to  the  firm  attitude  of  producers. 
Prime  Western  for  early  or  March  delivery  is  quoted  at 
4.55c.,  St.  Louis,  or  4.90c.,  New  York,  with  some  sellers 
asking  or  predicting  4.60c.,  St.  Louis.  Sales  were  made  on 
Monday  at  4.50  to  4.55c.,  St.  Louis,  and  some  yesterday  at 
4.55  to  4.60c.  The  advance  in  sterling  has  also  increased 
the  possibility  of  exports  to  England,  although  any  decided 
advance  here  would  offset  this  tendency.  Inquiries  for  sales 
to  England  have  been  made  on  a  basis  of  4.50c.,  St.  Louis. 

ANTIMONT 

Due  to  heavy  arrivals  stocks  continue  ample  and  the  mar- 
ket is  easier  with  wholesale  lots  for  early  delivery  quoted 

at  4.35c.,  New  York,  duty  paid 

ALUMINUM 

Conditions  and  quotations  are  unchanged.  The  leading 
interest  continues  to  quote  virgin  metal.  98  to  99%  pure  at 
19  to  19.10c.  per  lb.,  f.o.b.  plant,  in  wholesale  lots  for  early 
delivery;  the  same  grade,  produced  abroad,  is  available  from 
importers  at  17  to  18c.,  New  York,  duty  paid. 

ORES 

Tungsten:  Inquiry  is  broadening  but  buyers  and  sellers 
are  too  far  apart  to  come  to  real  business.  Quotations  are 
nominal  at  about  $2  per  unit  and  upward,  depending  on  the 
grade  and  quantity. 

MolylMleuum :  There  is  no  change  and  quotations  are 
nominal  at  45  to  50c.  per  pound  of  MoS,  in  regular  concen- 
trates. 

Manganese:  There  is  no  interest  from  consumers  and 
quotations  are  nominal  at  25  to  26c.  per  unit,  seaboard. 

Clironie:  A  better  inquiry  is  reported  but  quotations  are 
nominal  at  |19.50  and  higher,  per  ton,  c.i.t.  Atlantic  ports. 

FERRO-ALLOYS 

Ferro-nianganese:  Sales  of  both  British  and  American 
alloys  are  confined  to  carload  lots  at  a  basis  of  $62.50,  sea- 

board.    There  is  an  inquiry  for  500  tons  in  the  market. 
Spiegeleisen :  This  alloy  is  scarce  in  all  grades,  the  20% 

being  exhausted  and  the  lower  grades  not  plentiful.  Orders 
recently  have  been  in  sufficient  volume  so  that  one  furnace 
at  least  will  be  started  in  March  on  the  alloy.  The  16  to 
19%  alloy  is  selling  at  $30,  furnace,  for  early  delivery. 

Ferro-tungsten:  There  is  no  activity  and  prices  are  nom- 
inal at  45  to  EOc.  per  pound  of  contained  tungsten  in  domes- 

tic alloy  with  the  foreign  probably  competing  with  this. 
FeiTO-chronuum :  No  developments  in  new  inquiry  or  sales 

are  reported  and  prices  are  unchanged  at  12  to  14c.  per 
pound  of  contained  chromium,  delivered. 

Approximate  stabilization  of  automobile  prices  is  believed 
in  the  industry  to  have  been  definitely  reached,  according  to 

the  'Guaranty  Survey'.  The  average  price  of  49  of  the  princi- 
pal standard  touring-car  models  is  now  22%  below  the  av- 

erage price  on  September  1,  1920,  but  the  price  of  the 

greater  quantity  of  cars  sold  represents  a  much  greater  re- 
duction. This  reduction  has  been  brought  about  by  a  series 

of  cuts  spread  over  more  than  a  year,  so  that  we  now  stand 
at  what  appears  to  be  the  end  of  the  period  of  price  revision. 
In  view  of  known  improvements  and  refinements  in  the 
product,  no  comparison  of  present  prices  with  those  of  1913 
is  possible  or  significant.  At  least  six  manufacturers  have 
raised  their  prices  since  the  first  of  the  year,  and  there  is 
justification  for  the  belief  in  an  apparent  stabilization  of 
the  cost  of  the  chief  materials  entering  into  motor-car 
manufacture. 
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Book   Reviews 
The  Anirrican  IjinKuiiji*'.  By  H.  L.  Mencken.  500  pp. 

Published  by  Alfred  A.  Knopf,  New  York.     Price,  $6. 

H.  L.  Mencken,  part  owner-and-editor  of  the  'Smart  Sef 
magazine,  and  an  American  literary  critic  of  note,  has 

written  a  book  called  "The  American  Language".  The  first 
edition  appeared  in  1919;  a  second  edition  now  available 
has  been  revised  and  enlarged  to  a  volume  of  500  pages. 
This  is  an  important  and  thorough  work,  and  deserves  wide 
attention. 

An  American  dialect  of  the  English  language  was  pre- 

dicted by  Thomas  Jefferson;  he  said  that  "the  new  circum- 
stances .  .  .  call  for  new  words,  new  phrases,  and  for 

the  transfer  of  old  words  to  new  objects".  Even  before  his 
time  new  words  had  come  into  the  language  spoken  in 
America:  from  the  Indians  such  words  as  opossum,  moose, 
skunk,  squash,  chipmunk,  pecan,  and  persimmon;  from  the 
French  such  words  as  portage,  chowder,  cache,  bureau, 
gopher,  bogus,  and  prairie;  from  the  Dutch  such  words  as 
caboose,  cruller,  cold-slaw,  stoop,  span  (of  .horses),  pit  (as 
in  peach-pit),  waffle,  scow,  boss,  and  Santa  Claus.  Later, 
such  Spanish  words  came  in  as  Creole,  palmetto,  key  (a 

small  island),  quadroon,  octaroon,  pickaninny,  and  stam- 
pede. The  Pennsylvania  Germans  contributed  sauerkraut 

and  noodle.  The  negro  slaves  brought  in  gumbo,  goober, 
and  voodoo  (corrupted  to  hoodoo).  Among  meanings 
altered  in  America  were  squab,  pond,  creek,  lot  (for  a  parcel 
of  land),  barn,  freshet,  corn,  shoe,  store,  shop,  lumber,  pie, 

dry-goods,  cracker,  partridge,  and  haul.  New  combinations 
arose,  such  as  wild-cat  (adjective  applying  to  speculations, 
frequently  mining  speculations),  cloud-burst,  square  meal, 
horse-sense,  buzz-saw,  chain-gang,  shot-gun,  and  mass- 
meeting.  Old  English  such  as  deck  (of  cards),  gulch,  and 
gully.  New  words  were  invented:  buncombe,  greaser, 
campus,  bloomer,  blizzard,  bugaboo,  and  maverick. 

The  author  traces  carefully,  with  full  references,  hun- 
dreds of  American  words;  he  likewise  traces  many  changes 

in  pronunciation  and  spelling.  In  spelling,  the  influence  of 
Noah  Webster,  the  great  American  lexicographer,  had  a 

tremendous  effect.  Of  Webster's  'American  Spelling  Book", 
first  published  in  1873,  there  were  sold  62,000,000  copies 
down  to  1889.  Webster,  with  true  Yankee  independence. 
declared  tor  simpler  spellings  than  Dr.  Samuel  Johnson  had 

favored  in  his  pompous  dictionary.  Webster's  great  'Ameri- 
can Dictionary  of  the  English  Language'  appeared  in  1828. 

Some  of  his  reforms  included:  deleting  the  'u'  in  words 
like  labour  and  honour;  clipping  the  'k'  from  frolick, 
physick.  and  their  analogues;  transposing  the  'e'  and  'r'  in 
such  words  as  centre  and  calibre,  and  changing  the  'c'  to 
"s'  In  words  like  defence.  Many  of  Webster's  attempted 
reforms  did  not  take  root,  and  were  not  accepted.  For  ex- 

ample, he  clipped  the  final  'e'  from  determine  and  requisite; 
removed  the  silent  'a'  from  thread,  feather,  and  steady,  the 
silent  'b'  in  thumb,  the  's'  in  island,  the  'o'  in  leopard; 
changed  'ph'  to  "f  in  words  like  phantom,  'ou'  to  'oo'  in 
words  like  group,  and  'ow'  to  'ou'  in  crowd;  and  he  advo- 

cated tung  for  tongue,  and  wimmen  for  women. 

The  upshot  of  Mencken's  history  of  the  American  dialect 
and  his  Interesting  Inquiry  into  the  psychology  of  American- 
Isms  is  the  suggestion  that  our  school-teachers  should  Im- 

prove their  manner  of  teaching  grammar.  Such  teaching  has 

long  been  too  pedantic  rnd  esoteric.  Says  Mencken:  'iSuch 
grammar,  so-called,  as  is  taught  in  our  schools  and  colleges. 
Is  a  grammar  standing  four-legged  upon  the  theorlzlngs  and 
false  Inferences  of  English  Latinists  of  a  past  generation, 
eager  only  to  break  the  wild  tongue  of  Shakespeare  to  a 
rule;  and  Its  frank  aim  Is  to  create  In  us  a  high  respect  for 
a  book  language  whirh  few  of  us  ever  actually  speak  and 
not  many  of  us  even  l^arn  to  write.  That  language,  elab- 

orately artificial  though  it  may  be,  undoubtedly  has  merits. 

It  shows  a  sonority  and  a  stateliness  that  you  must  go  to 

the  Latin  of  the  Golden  Age  to  match;  its  'highly  charged 
and  heavily-shotted'  periods,  in  Matthew  Arnold's  phrase, 
serve  admirably  the  obscurantist  purposes  of  American 
pedagogy  and  of  English  parliamentary  oratory  and  leader- 
writing  .  .  .  But  to  the  average  American,  bent  upon 
expressing  his  ideas,  not  stupendously  but  merely  clearly, 
it  must  always  remain  something  vague  and  remote,  like 
Greek  history  or  the  properties  of  the  parabola,  for  he  never 
speaks  it  or  hears  it  spoken,  and  seldom  encounters  it  in 
his  everyday  reading  .  .  .  This  fact,  I  dare  say,  is  largely 
responsible  tor  the  notorious  failure  of  our  schools  and  col- 

leges to  turn  out  pupils  who  can  put  their  ideas  into  words 
with  simplicity  and  intelligibility  ...  No  attempt  to 
deduce  the  principles  of  vulgar  American  grammar  from  the 
everyday  speech  of  the  people  has  ever  been  made  by  an 
American  philologist  .  .  .  No  professor,  so  far  as  I  know, 
has  ever  deigned  to  give  the  same  sober  attention  to  the 

'sermo  plebius'  of  his  country  that  his  colleagues  habitually 
give  to  the  pron'inciation  of  Latin,  or  to  the  irregular  verbs 

in  French." Mencken,  literary  aristocrat  though  he  is,  is  profoundly 

interested  in  the  speech  of  the  so-called  man  in  the  street. 
"Go  into  any  part  of  the  country.  North,  East,  South,  or 
West,  and  you  will  find  multitudes  of  his  brothers,  car- 
conductors  in  Philadelphia,  immigrants  of  the  second  gen- 

eration in  the  East  Side  of  New  York,  iron-workers  in  the 
Pittsburgh  region,  corner  grocers  in  St.  Louis,  holders  of 
petty  political  jobs  in  Atlanta  and  New  Orleans,  small 
farmers  ;n  Kansas  or  Kentucky,  house  carpenters  in  Ohio, 

tinners  and  plumbers  in  Chicago — genuine  Americans  all. 
bawling  patriots,  hot  for  the  home  team,  marchers  in 

parades,  readers  of  the  yellow  newspapers,  fathers  of  fami- 
lies, sheep  on  election  day,  undistinguished  norms  of  the 

•Homo  Americanus'.  Such  typical  Americans,  after  a  fash- 

ion, know  English.  They  read  it — all  save  the  'hard'  words, 
i.  e.,  all  save  about  90%  of  the  words  of  Greek  and  Latin 

origin.  They  can  understand  perhaps  two-thirds  of  it  as  it 
comes  from  the  lips  of  a  political  orator  or  clergyman. 
They  have  a  feeling  that  it  is,  in  some  recondite  sense, 

superior  to  the  common  speech  of  their  kind.  They  recog- 

nize a  fluent  command  of  it  as  the  salient  mark  of  a  'smart' 
and  'educated'  man,  one  with  'the  gift  of  gab'.  But  they 
themselves  never  speak  it  or  try  to  speak  it,  nor  do  they 
look  with  approbation  on  efforts  in  that  direction  by  their 
fellows.  In  no  other  way.  indeed,  is  the  failure  of  popular 

education  made  more  vividly  manifest." 
The  American  people  should  send  Mencken  a  vote  of 

thanks  for  the  insight  and  criticism,  for  the  labor  and 
scholarship,  evident  in  this  book. — P.  B.  McDonald. 

Airplane  Engine.  By  L.  S.  Marks.  454  pp.,  ill.  McGraw- 

Hill  Book  Co.,  New  York.  For  sale  by  'Mining  and  Scientific 
Press'.     Price,  $6. 

This  book,  by  the  professor  of  mechanical  engineering  at 

Harvard,  formulates  existing  knowledge  of  the  functioning 

of  the  airplane  engine  and  its  auxiliaries;  it  discusses  the 

essential  constructive  details  of  those  engines  whose  fitness 

has  resulted  in  their  survival  as  machines  of  definite  value. 

It  will  be  of  interest  to  all  who  are  in  any  way  interested  in 

the  development  of  the  internal  combustion  engine. 

Mineral   Kesoiirces   of  the  United   Stat«s,    1918.      G.    F. 

Loughlin,  geologist  in  charge.  Division  of  Mineral  Re- 
sources; Part  n,  Nonmetals;  R.  W.  Stone  geologist  in 

charge.  V.  S.  Geological  Survey,  1921.  1557  pp.,  16  pi.,  3 

inserts.  Available  for  free  distribution  to  members  of  the 

mineral  industry  whose  request  shows  co-operative  relations 

with  the  Geological  Survey.  Others  should  apply  to  Super- 
intendent of  Documents.  Government  Printing  Oflice.  Wash- 

ington, D.  C.     Price,  $1. 
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ACCORDING  to  official  figures,  the  Hollinger  mine  in 

1921  yielded  $10,031,050  in  gold  and  silver  from 

1,072,493  tons  of  ore.  The  Hollinger  Consolidated  Gold 

Mines  company  earned  a  profit  of  $4,026,927,  equivalent 

to  82  cents  per  share.  Dividends  aggregated  65  cents 

per  share.     The  ore-reserve  is  estimated  at  $36,644,154. 

OUR  local  papers  for  several  days  in  succession  placed 

the  prefix  'Sir'  before  the  name  of  Mr.  Arthur  Bal- 
four and  thereby  mystified  those  who  are  usually  well  in- 

formed, because  no  announcement  of  his  knighthood  had 

been  telegraphed  from  London.  Only  a  few  weeks  ago 
Mr.  Balfour  declined  both  a  dukedom  and  the  Garter,  so 

that  it  was  entirely  unlikely  that  he  would  accept  an 

honor  that  goes  to  town  councillors,  caterers,  and  choco- 
lateers.  No,  he  remains  plain  Arthur  J.  Balfour,  with  a 

distinction  that  no  title  can  improve.  Formally,  in 

Great  Britain,  but  not  in  a  newspaper  article  in  the 

United  States,  he  is  "the  Right  Honourable",  because  he 
is  a  member  of  the  Privy  Council.  He  is  also  a  member 
of  the  Order  of  Merit,  which  carries  with  it  no  title  and 

has  been  given  to  about  a  dozen  men  of  high  literary  and 

scientific  reputation,  including  the  late  Henry  James. 

Mr.  Balfour  declined  an  earldom  from  King  Edward  in 
1905.  He  is  one  of  the  men  so  well  born  and  so  eminent 

in  citizenship  that  no  title  would  enhance  his  social 

status;  in  him  the  aristocratic  tradition  merges  with  the 

democratic.  Meanwhile  we  are  reminded  again  of  the 

sophomoric  ignorance  of  the  scribes  on  our  local  news- 

papers, which  are  the  least  informed  and  the  most  des- 
picable of  any  published  in  our  language. 

rank,  has  not  written  careles-sly  on  the  subject  of  Rus.sian 

placer  mining,  and  we  hope  to  read  a  reply  from  him  in 

an  early  issue  of  the  'Journal-Press'.  A  valuable  letter 
on  the  loading  devices  used  underground  is  contributed 

by  Mr.  A.  E.  Ring,  of  Hailey,  Idaho.  Evidently  he  ha.s 

had  experience  in  the  use  of  mechanical  shovelers,  and 

therefore  makes  sundry  sensilile  suggestions.  These  con- 

stitute a  compliment  to  the  ai'ticle  by  Mr.  Colburn. 

fT^HE  letter  on  'Cyanide  Regeneration'  appearing  un- 

■'■  der  'Discussion'  has  a  melancholy  interest,  because 
it  is  posthumous.  We  regret  to  say  that  the  writer  of  it, 

Harai  R.  Layng,  died  of  influenza-pneumonia  on  March 

4  at  Gilroy,  California.  He  had  done  much  useful  in- 
vestigative work  and  promised  to  be  a  metallurgist  of 

distinction ;  so  his  untimely  death  is  particulaily  sad. 

The  data  given  by  Mr.  George  M.  Cochrane  on  the  treat- 
ment of  concentrate  will  be  appreciated  by  those  who 

are  operating  silver-gold  mines  in  remote  localities.  Mr. 

Leon  Perret  returns  to  the  charge  for  the  last  time — in 

this  paper — and  controverts  some  statements  made  by 
Mr.  S.  J.  Speak.  We  feel  sure,  however,  that  Mr.  Speak, 

who  is  the  president-elect  of  the  Institution  of  Mining 
and  Metallurgy  in  London,  and  a  technician  of  the  first 

ON  another  page  of  this  issue  we  publish  a  thoughtful 
and  informative  address  by  Mr.  F.  Wartenweiler. 

the  incoming  president  of  the   Chemical.  ^Metallurgical 

and  Mining  Society  of  South  Africa.    Mr.  Wartenweiler 

is  a  Californian,  the  son  of  the  late  A.  Wartenweiler, 

partner    of    Henry    Bratnober — names    that    are    remi- 
niscent of  early  days  in  the  West.    He  mentions  the  fact 

that  metallurgic  treatment  now  commences  in  the  mine, 

citing  the  case  in  which  the  chemical  control  of  mine- 

water  is  begun  underground.    We  may  add  that  metal- 
lurgic treatment  may  finish  underground  also,  for  cases 

have  been  known  in  which  it  was  found  [iractieable  to 

leach  the  residue  in  tailing-filled  stopes.    The  washing  of 

all  ore  from  the  mine  is  an  innovation  that  increases  the 

duty  of  the  stamp-mill  because  of  the  exclusion  of  fine 

material,  which  is  usually  moist  and,  incidentally,  causes 

rust    and   decay    in    the    bins   and   battery-foundations. 

As  much   as  15 7f.   of   the   ore  is  now  being  liy-passed 

in  this  manner.     The  stamp-mill  has  survived,  an  in- 

creased span  of  life  having  been  given  to  it  by  the  wider 

adoption  of  the  improved  Nissen  stamp,   which  at  the 

New  Modderfontein  weighs  1900  pounds  and  crushes  31.5 

tons  per  24  hours  through  a   screen   with   holes  about 

one-half  inch  square.     Scoop-discharges  are  used  in  the 

tube-mills;  shell-liners  of  tlie  Osborn  and  El  Oro  type 

are    still    favored.     End-liners    are    lieing    uuule    from 

discarded  stamp-mill  shoe-shanks  and  dies.     Ore  is  still 

used  as  a  grinding  medium   in  the  tube-mills.     Aiiud- 

gamation   plays   a   promiiunit    part    in    the   metallurgic 

scheme  of  treatment,  as  is  logical.     The  cyanidation  of 

the  sand  and  slime  has  t)een  improved  by  the  adopticm 

of  several  important  modifications.    The  lowering  of  the 

strengtii  and  the  de-oxidi/,iug  of  the  cyanide  solution  have 

caused  important  savings.    The  vacuum-filter  is  accepted 

as  the   standard   equipment    for   the   washing   and   de- 

watering  of  slime  in  new  plants.     The  utilization  of  tlie 

zinc  now  wasted  in  the  sulphate  liquor  from  the  acid- 

treatment  plant,  as  described  in  our  issue  of  February 
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18,  doubtless  will  be  a  feature  of  operations  in  the  near 
future.  !Mr.  \Vartenweilcr  indulges  in  some  interesting 

personal  rcminisfences  of  early  practice  at  the  Home- 
stake  mine,  and  concludes  with  pertinent  remarks  on  re- 

search and  science.  These  deserve  a  wide  publicity. 

The  Rand  as  a  goldtield  is  by  no  means  dead ;  we  wish  it 
continued  prosperity,  for  technology  can  ill  spare  the 
contributions  to  current  technical  practice  that  have 

made  South  Africa  the  metallurgic  as  well  as  the  eco- 
nomic centre  of  the  gold-mining  industry. 

DE  BEQl'E,  a  small  town  in  western  Colorado,  owes 
what  distinction  it  may  have  to  the  fact  that  it  is 

the  centre  of  a  promising  oil-shale  district.  Already 
shale-oil  is  being  retorted  successfully,  and  regidar  ship- 

ments are  being  made  by  several  companies.  According 

to  the  "De  Beque  Shale  News',  the  Monarch  Shale  Oil 
Company  is  supplying  flotation-oil  for  24  different  con- 

centrators in  the  United  States  at  .tlO.40  per  barrel  in 

small  lots  or  at  $8.40  in  tauls-cars.  Among  its  customers 
is  the  American  Zinc  Company,  which  uses  the  oil  at  the 
JIascot  property  in  Tennessee.  The  Index  Shale  Oil 

Company  has  a  retort-plant  with  a  capacity  of  100  tons 

of  shale  per  day,  at  which  regular  operations  are  ex- 
pected to  commence  soon ;  and  the  Oil  Shale  Mining 

Company  has  found  a  market  for  its  product  as  a  con- 

stituent of  'sheep-dip'  and  of  medicinal  soap.  None  of 
the  plants  in  the  vicinity  of  De  Beque  is  equipped  to 
refine  oil,  but  the  operation  of  them  is  paving  the  way 

for  the  construction  of  larger  plants  and  for  the  intro- 
duction of  refining  equipment.  It  is  said  that  the  Union 

Oil  Company  of  California  lias  acquired  20,000  acres  of 

oil-shale  land  near  De  Beque  on  which  it  spent  $100,000 
for  prospecting  and  assessment  work  during  1921.  Ven- 

tura Consolidated  Oilfields  is  another  corporation  that 
has  obtained  rights  to  many  thousands  of  acres,  and  the 
Pure  Oil  Company  of  Ohio  has  been  actively  engaged  in 

the  diamond-drill  development  of  a  12,000-acre  tract. 
The  oil-shale  and  shale-oil  industries  in  this  country  are 
in  their  infancy;  but  they  show  unmistakalile  signs  of 

vigor;  and  as  they  grow,  so  should  De  Beque.  On  an- 

other page  we  publish  a  timely  article  on  'The  Mining 
of  Oil-Shale  in  Colorado',  by  Mr.  R.  L.  Chase,  the  son 
and  partner  of  Mr.  E.  E.  Cliase,  of  Denver. 

"Y7"ET  another  well-known  Western  institution  has  recog- 
■*■  nized  the  advantages  of  a  consolidation  with  influen- 

tial Ea.stem  interests.  We  learn  that  the  plant  and 
assets  of  the  Pelton  Water  Wheel  Company,  of  San 
Francisco,  have  been  sold  to  the  William  Cramp  &  Sons 
Ship  &  Engine  Building  Company,  of  Philadelphia.  The 
name  of  the  local  company,  so  well  known  throughout  the 
world,  is  to  be  retained.  The  following  gentlemen  are  to 
direct  affairs:  prcsideni,  Mr.  H.  B.  Taylor,  the  vice- 

president  of  the  William  Cramp  company ;  vice-president 
and  general  manager,  Mr.  Ely  C.  Hutchinson,  formerly 
chief  engineer  for  the  Pelton  company;  second  vice- 

president,  Mr.  William  M.  Moody.  The  West,  particu- 
larly California,  owes  much  to  the  initiative  and  inven- 

tive genius  of  Lester  A.  Pelton,  who  in  the   'seventies 

developed  the  impulse-wheel  that  bears  his  name,  the 
manufacture  of  which  was  taken  over  by  the  original 

Pelton  Water  AVheel  Company,  organized  in  1887.  F'or 
some  years  after  its  inception  the  concern  confined  its 

attention  to  the  manufacture  of  impulse-wheels;  later  it 
attracted  attention  in  connection  with  the  design  ami 

construction  of  high-head  reaction-turbines.  Last  year 

the  Southern  Califoi-nia  Edi.son  Company  installed  two 
2o.000-hp.  units  of  this  character  at  its  Kern  River  No.  IJ 

plant.  The  raison  d'etre  of  the  present  reorganization  is 
apparent  when  it  is  realized  that  the  William  Cramp 
company  is  noted  for  the  construction  of  some  of  the 

largest  reaction-turbines  in  operation,  besides  being  a 
shipbuilding  corporation  of  international  reputation. 

Readjustments  and  combinations  such  as  this  are  in- 
evitable, for  they  lead  to  the  avoidance  of  the  wastage 

that  is  incuiTcd  by  unprofitable  competition ;  they  facili- 
tate tlie  co-operation  of  specialized  talent  and  experience. 

TN  his  presidential  address  to  the  Canadian  Institute, 

•*•  Mr.  C.  V.  Corless  said  many  things  that  are  interest- 
ing, among  them  being  his  reference  to  the  area  of  pre- 

Cambrian  rocks  in  which  so  many  valuable  ore  deposits 

have  been  found.  He  pointed  to  the  fact  that  less  than 

3%  of  the  total  pre-Cambrian  area  in  North  America 
extends  into  the  United  States,  notably  into  the  States  of 

Michigan,  Wisconsin,  and  Minnesota.  This  region,  how- 
ever, is  one  of  the  richest  in  mineral  wealth,  for  it  in- 

cludes some  of  the  most  important  iron  and  copper  de- 
posits in  the  world.  In  Canada  the  pre-Cambrian  area 

includes  the  districts  of  Sudbury.  Cobalt,  and  Porcupine, 
besides  numerous  other  mining  districts;  it  extends  to 

Hudson's  Bay  and  to  the  Arctic  shore — an  enormous 
extent  of  country  in  which  prospecting  is  yet  in  its  in- 

fancy. Our  readers  will  recall  that  Dr.  Willet  G. 
Miller,  Provincial  Geologist  of  Ontario,  drew  attention 
to  the  probabilities  of  further  mineral  discoveries  in  this 
terrain,  which,  as  he  said,  constitutes  one  of  the  largest 
unprospected  areas  in  the  world.  In  this  context  the 
Flin  Flon  and  Mandy  copper  discoveries  in  Mantitoba 

are  suggestive,  so  also  are  more  recent  gold  finds  in 
western  Ontario.  The  pre-Cambrian  area,  or  Laurentian 

shield,  is  characterized  by  a  bare  rocky  surface,  for  in- 
tense erosion  and  recent  glaciation  have  scoured  this 

part  of  the  earth's  face  and  left  it  open  to  the  pros- 
pector's inspection,  save  when  the  snow  covers  it  or  where 

the  moss  and  swamp  veil  it  from  his  curious  eyes.  Mr. 
Corless.  in  referring  to  the  erosion  and  the  removal  of 

the  soil  southward  into  the  United  States,  says:  "When 
Nature  transported  the  soil  from  this  half  of  Canada  to 

situations  climatically  more  suitable  for  agriculture,  she 

balanced  the  loss  to  future  populations  by  making  pos- 

sible the  discovery  of  inconceivable  minei'al  wealth, 
which  will  amply  compensate  for  the  greater  faith,  larger 

risks,  more  far-seeing  enterprise,  and  sturdier  manhood, 

necessary  for  its  discovery  and  develoiunent".  We  hope for  success  to  that  discovery  and  development,  for  the 
Canadians  are  our  friends  and  we  wish  them  well  in 
their  enterprise. 
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The  Journal-Press 

We  are  receiving  letters  of  regret  at  tlie  passing  of  the 

'Mining  and  Scientific  Press',  as  might  be  expected.  In- 
deed, we  would  be  sori-y  if  the  event  did  not  elicit  some 

such  expression  of  sentiment.  Shall  we  be  deemed  un- 
gracious, however,  if  we  say  that  the  mining  engineers 

that  express  such  regret  might  have  used  their  influ- 
ence to  prevent  the  organization  of  their  own  profes- 

sion— the  Institute — from  breaking  into  the  business  of 
commercial  publishing,  that  is,  from  an  illegitimate  com- 

petition witli  an  independent  technical  paper,  the  pass- 
ing of  which  they  now  bewail  ?  It  is  evident  that  many  of 

our  readers  a.ssume  that  the  consolidation  is  one  in  name 

only,  and  that  the  oldest  mining  paper  in  the  United 

States  has  been  gobbled  by  the  'trust'.  One  of  our  best 
friends  says:  "It  is  with  genuine  regi'et  that  I  see  the 
'Press'  in  the  group  of  syndicated  papers.  I  admit  the 
inevitable,  Imt  am  sorry  that  changing  conditions  point 

this  way.  'Mining  and  Metallurgy'  [the  Institute  maga- 
zine] will  have  to  play  the  unsyndicated  I'ole".  Yes,  the 

trend  of  the  times  is  toward  consolidation  and  toward 

the  larger  organizations  of  enterprise ;  but  the  fact  that 

an  organization  is  large  or  that  a  coi-poration  is  wealthy 
does  not  of  necessity  make  it  a  sinister  aggregation.  The 

McGraw-Hill  Company  is  not  a  syndicate,  but  a  pub- 
lishing company  that  controls  a  number  of  trade  and  pro- 

fessional periodicals.  In  consequence,  it  can  do  things  in 
a  comprehensive  way  and  usually  in  an  inexpensive  way, 

per  unit,  because  its  'overhead '  is  spread  over  some  twelve 
or  fourteen  publications.  The  salient  fact  is  that  the  head 
of  the  business,  Mr.  James  H.  McGraw,  has  nothing  to  do 
with  mining  or  smelting  affairs,  so  that  the  policy  of  his 
mining  paper  is  guided  entirely  by  its  editor,  Mr.  J.  E. 

Spurr.  He — Mr.  Spurr — is  one  of  the  least  likely  to 
brook  outside  influence ;  indeed,  he  has  been — and  is — as 

independent  as  the  editor-publisher  of  the  'Mining  and 
Scientific  Press'.  To  suggest  that  the  'Journal-Press' 
will  lack  independence  because  it  is  owned  by  a  well- 

organized  publi.sliing  company  and  that  'Mining  and 

Metallurgy'  will  be  the  only  periodical  left  to  pursue  an 
independent  policy  is  exactly  contrary  to  the  fact,  for 

the  Institute  magazine  is  controlled  by  a  small  gi-oup  of 
men  in  New  York  identified  with  the  large  mining  and 
smelting  corporations,  and  with  the  manufacturers  of  the 

equipment  they  use.  The  editor  of  that  magazine  is  not 
nearly  as  independent  as  eitlier  Mr.  Spurr  or  the  con- 

tributing editor  of  the  'Journal-Press'  in  California.  As 
to  the  genuineness  of  the  consolidation,  qui  vivra,  verra. 

The  entire  editorial  staff — tluve  writers — of  the  'Press' 

will  join  the  .staff  of  the  'Journal'.  Mr.  Allen  goes  to  the 
San  Francisco  office;  Mr.  Parsons  to  New  York;  and  Mr. 

Rickard  remains  here  so  as  to  be  in  a  position  to  main- 

tain close  touch  with  "Western  mining  affairs.  Results 
will  speak  for  tliemselves.  We  expect  confidently  that 
the  mining  industry  will  be  served  by  a  paper  better 

and  largei-  than  any  mining  paper  that  has  been  pub- 
lished before,  and  that  it  will  be  conducted  in  a  spirit 

worthy  of  the  national  mining  journal  of  the  United 
States. 

Government  Publications 

There  are  two  sides  to  every  question.  As  Mr.  George 
Otis  Smith,  the  Director  of  the  U.  S.  Geological  Survey, 

states  in  his  annual  report,  book-keeping  deals  with  cash 
expended,  not  with  material  achievement ;  a  balance  may 
show  that  money  has  been  saved  or  that  work  has  been 

left  undone.  Something  more  than  a  statement  of  dol- 
lars and  cents  is  needed  to  permit  intelligent  judgment 

as  to  whether  or  not  the  non-spending  of  public  funds  is 
a  sign  of  economy  or  an  index  of  inefficiency.  The  pub- 

lic, Mr.  Smith  says,  demands  from  a  Government  bureau 

more  investigative  work  than  can  be  done  without  ex- 
ceeding the  appropriations  provided  by  Congress.  An- 

other limitation  that  defeats  economy  in  administration 
is  due  to  the  restriction  in  the  selection  of  personnel. 
Rules  that  limit  the  number  of  Government  employees 
from  the  same  family  and  from  the  same  State  indicate 
that  the  Civil  Service  is  still  a  trough  at  which  political 

pigs  are  fed.  The  tendency,  says  Mr.  Smith,  is  to  pro- 
tect the  holder  of  a  Government  job  regardless  of  his 

capacity  or  ability.  The  public  service  needs  and  de- 
serves the  best  and  most  talented  workers,  so  that  such 

an  attitude  is  out  of  harmony  with  the  demand  for  more 

businesslike  methods  in  all  the  departments  of  the  Gov- 
ernment. The  relatively  small  salaries  paid  by  the 

Government  constitutes  a  further  handicap  in  the  efforts 

at  greater  economy  made  by  the  Director  of  the  Geologi- 
cal Survey.  Competition  with  outside  employers  has 

been  keen,  and  this  has  resulted  in  the  resignation  of 

several  specialists  who  occujned  key  positions  in  field  in- 
vestigations. The  loss  in  efficiency  due  to  interrupted 

work  has  far  outweighed  the  savings  that  may  have  re- 
sulted because  of  lower  scale  of  pay. 

Our  sympathy  is  with  the  Director  in  his  efforts  to 
remedy  this  condition  of  affairs.  At  the  same  time  it 

must  be  admitted  that  the  Survey's  publications  deserve 
special  mention  for  their  value  to  the  industry,  for  their 
originality,  and  for  the  careful  and  painstaking  manner 
in  which  they  are  edited  before  being  printed.  This  last 

feature  is  not  of  minor  importance.  Government  bu- 
reaus need  the  support  of  the  technical  press;  and  this 

will  be  given  all  the  more  freely  if  the  publications,  which 
constitute  the  only  index  to  work  done,  are  submitted  in 
a  form  indicating  that  care  has  been  taken  in  revising 
and  editing.  This  work  must  be  done  by  somebody:  if 
avoided  by  the  staff  of  the  l)ureau  it  is  obvious  that  it 

must  be  done  by  the  editor  of  the  paper  in  which  pub- 
licity is  sought.  But  the  editor  has  many  other  duties, 

and  so  the  work  may  be  hurried  and  often  is  done  unsatis- 
factorily. The  greatest  fault  in  most  Government  bureau 

publications  is  lack  of  condensation.  If  the  editor  of  a 
teclmical  paper  is  asked  to  give  publicity  to  an  article 

that  can  be  reduced  appreciably  in  volume  without  detri- 
ment to  its  clai-ity,  and  without  the  deletion  of  pertinent 

facts,  he  is  obliged  to  undertake  the  task,  to  save  expense 

in  type-setting,  proof-reading,  correction,  printing,  ink, 

and  paper.  Some  authors  refuse  to  realize  the  imi)era- 
tive  necessity  for  brevity  consistent  with  clarity.  Those 

in  charge  of  the  publication  departments  of  some  of  our 
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(iovermnent  buri'iius  at  Wasliington  would  do  well  to 

imitate  the  V.  S.  (ie<)logii'al  Survey  in  its  efforts  to  niaiu- 
tain  a  high  standard  for  a  limited  outlay.  Quality  rather 

ti:an  quantity  should  he  tiie  ideal.  If  they  seeured  the 

serviees  of  editors  as  eonseientious  and  capable  as  is  ]\Ir. 

U«)rge  M.  Wood  they  might  be  able  to  approach  the  Sur- 

vey in  e.\eellenee  of  output. 

Labor  Turn-Over 

Unnecessary  lalior  turn-over  was  mentioned  recently 
by  Mr.  Hoover  as  one  of  tlie  ])rinci|)al  causes  of  waste 

in  industry.  \iy  lalior  turn-over  is  meant  the  discharge 
or  resignation  of  an  em[)loyee  and  his  replacement  by 

anotlier.  The  expense  involved,  wlien  conditions  are 

such  tliat  only  a  few  men  stay  on  the  payroll  of  the  com- 

pany for  any  length  of  time,  is  considerable ;  but  it  is  not 
calculable  with  exactness.  In  some  cases  the  cost  of  a 

medical  examination  is  met  by  the  employer,  who  must 

also  nuike  provision  for  the  necessary  instruction  and 

training;  for  even  thougii  the  newcomer  be  skilled  to 

an  unusual  degree,  he  is  seldom  able  without  training 

to  step  directly  into  the  shoes  of  his  predecessor.  Dur- 

ing this  iieriod  there  is  a  disorganization  and  an  inter- 

ruption to  oi-dinary  routine  that  is  costly.  The  work  of 
the  regular  employee  is  disturbed  and  there  is  a  con- 

siderable wastage  of  time  and  material  before  proficiency 

is  attained  by  the  newcomer.  A  choice  of  help  is  seldom 
practicable;  any  change  of  staff  introduces  an  element 

of  risk.  The  result  may  lie  good  or  it  may  lie  bad,  but 

there  is  nothing  so  demoralizing  as  uncertainty.  During 

the  period  of  training  it  happens  usually  that  excess 

work  devolves  on  other  members  of  the  organization,  but 

no  estimate  can  be  made  as  to  how  great  is  the  adverse 

eflfeet  of  this.  One  of  the  publications  of  the  National 

Indus-trial  Conference  Board  gives  tlie  total  cost  per  new 
employet — to  ineludc  the  expense  of  hiring,  instnxction, 
wear  and  tear,  as  well  as  a  monetary  equivalent  to  re- 

duced and  spoiled  work — as  follows:  Highly  skilled  me- 

chanics. $48;  ordinary  mechanics,  .$58.50;  semi-skilled 

piecework,  .$78.50;  laborers,  $8.50;  and  members  of  the 
clerical  force.  $29. 

Excessive  labor  turn-over  is  preventable.  The  method 
adopted  so  successfully  in  some  quarters  to  reduce  it  to 
normal  serves  to  indicate  the  cause  of  the  trouble,  wbicii 
is  primarily  an  absence  of  contentment.  This,  in  turn, 
arises  from  insecurity  of  tenure,  an  anxiety  in  regard  to 
future  illness  or  accident,  a  feeling  of  inferiority  be- 

cause life  is  tlie  hand-to-mouth  kind,  and  dependence  on 
profiteering  landlords  or  exposure  to  unfavorable  dis- 

crimination by  them  because  of  normal  and  legitimate 
domestic  responsibilities  on  the  part  of  the  tenant.  One 
remedy  is  adequate  pay,  but  this  is  only  effective  pro- 

vided certain  conditions  are  observed.  Few  there  are 
who  will  be  unwilling  to  admit  that  the  indiscriminate 
raising  of  wages  is  undesirable.  As  a  remedial  measure 
it  often  defeats  its  own  end,  because  everyone  should  be, 
but  few  have  been,  educated  to  handle  money.  How  then 
can  excessive  labor  turn-over  be  avoided?  The  answer 
is  apparent  to  anyone  who  has  been  privileged  to  study 

Mr.  Henry  Ford's  methods.  His  company  was  never 
able  to  make  a  choice  of  applicants  for  employment  on 
the  basis  of  quality.  In  1917  the  Highland  Park  plant 
employed  40,000  men;  these  were  representative  of  58 
different  nationalities,  .so  the  throng  was  heterogeneous. 
Before  serious  attention  was  paid  to  sociological  prob- 

lems the  labor  turn-over  was  considerable.  The  peak 
of  inefficiency  in  tliis  respect  was  reached  when  50,448 
men  left  the  plant  within  one  year.  This  necessitated 
remedial  action ;  the  essential  feature  of  the  plan  adopted 
was  to  give  increased  pay  on  the  basis  of  increased 

profits,  but — and  here  is  the  essence  of  the  remedy — 
only  on  conditions  that  prevented  an  improper  expendi- 

ture of  the  boiuis. 

It  is  obvious  tliat  no  good  result  can  come  from  higher 

wages  if  increased  remuneration  be  spent  and  wasted. 

During  1914  only  60%  of  the  employees  of  the  Ford 

factory  received  the  bonus.  This  was  not  due  to  failure 

while  at  work  but  to  failure  wliile  away  from  work.  The 

employer  has  obligations  in  this  respect,  and  these  Mr. 

Ford  realized.  An  educative  campaign  accompanied  tlie 
offer  of  the  bonus.  The  number  of  men  who  now  are 

not  entitled  to  and  who  do  not  receive  tlie  bonus  amounts 

to  less  than  one  per  1000.  This  indicates  a  remarkable 

achievement.  The  public  benefits  directly  from  the 

adoption  of  so  far-sighted  a  policy.  It  shows  that  no 
economical  operation  is  pos.sible  until  men  are  paid  not 

only  the  equivalent  of  the  worth  of  their  labor,  but 

enough  in  addition  to  enable  them  to  share  with  the 

capitalist  the  feeling  of  contentment  that  springs  from 

an  ability  to  add  to  a  growing  reserve  of  savings — to  be 
able  to  meet  without  borrowing  or  distress  the  unex- 

pected demands  of  sickness  or  accident. 

It  is  shown  by  official  accounts  that  when  Mr.  Ford 

was  lienefiting  from  the  good  effects  of  his  scheme 

tlie  Bureau  of  Labor  reported  that  other  factories  in  the 

same  town  had  a  labor  turn-over  of  more  than  600%. 

Mr.  Ford  pays  high  wages — a  minimum  of  $6  per  8-hour 

day  was  established  on  January  1,  1919 — liut  the  ques- 
tion is  not  what  he  pays  but  where  the  money  goes 

eventually.  A  comparative  analysis  of  the  financial  con- 
dition of  100  employees  showed  that  in  five  years  the 

average  amount  deposited  in  savings  banks  and  invested 
in  homes  and  lots  liad  risen  from  $207.06  to  $2171.41  ; 

the  amount  of  life  insurance  had  been  increased  during 

the  same  period  from  $186.53  per  man  to  $857.03  per 

man.  These  are  significant  figures.  They  explain  in  a 

measure  why  Ford  care  are  so  cheap  today.  They  indi- 
cate that  no  effective  and  permanent  settlement  of  any 

labor  dispute  can  be  made  until  the  employer  goes  be- 
hind the  scenes  and  finds  out  what  is  happening  to  the 

w-ages  he  is  distributing.  He  is  entitled  to  make  the 
analysis.  The  emjiloyee  is  foolish  if  he  shows  aversion 
from  such  action.  If  the  employer  neglects  to  do  this  he 

is  depriving  himself  of  vahiable  information  as  to  how 
the  men  in  his  employ  can  be  made  more  contented  ;  he 
is  to  blame  for  inefficiency,  for  the  discontent  that  arises 

from  ignorance,  and  for  the  disorganization  that  results 

from  excessive  labor  turn-over. 
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D  I  3 

Underground  Loading  Devices 

The  Editor : 

Sir — Noting  the  interesting  article  by  Mr.  Colbum 
in  your  issue  of  January  28  on  this  subject,  1  would 

like  to  comment  on  one  class  of  machines  mentioned, 
namely,  mechanical  shovelers. 

It  is  an  exceedingly  hard  matter  to  keep  accurate 

figures  on  operating  costs  for  these  macliines,  as  any 

practical  mine-operator  knows.  Even  assuming  that  the 
various  figures  given  in  the  article  are  approximately 
correct  within  a  small  percentage,  there  is  one  matter 

which  seems  to  have  been  conscientiously  avoided,  pre- 
sumably by  the  companies  furnishing  the  data,  with  the 

exception  of  the  case  of  the  Priest  Portal  data.  This  is 
the  matter  of  first  cost  and  depreciation.  You  will  note 
that  the  Priest  Portal  data  indicate  five  years  allowed 

for  depreciation  at  20%,  equal  to  $1944.  from  which  it 
is  presumed  that  the  first  cost  was  around  $9720.  The 

smaller  machines  like  the  '  Shuveloder '  cost  considerably 
less,  but.  as  a  rule,  have  a  smaller  capacity  per  shift. 
Their  costs  run  into  the  thousands  of  dollars  also. 

In  some  instances  it  is  noted  that,  after  two  or  three 
years,  repairs  become  heavy ;  in  fact,  the  data  indicate 
that  repairs  on  the  larger  machines  run  from  25  to  65% 
of  the  cost  of  shoveling.  It  is  also  noted  that  some  of 

the  machines  were  practically  re-built  in  the  co\irse  of  a 

few  j'ears.  It  is  very  hard,  therefore,  to  estimate  the 
life  of  a  machine  of  this  kind ;  if,  in  the  course  of,  say, 

three  years  a  machine  has  been  practically  re-built,  and 
the  cost  charged  into  current  repairs  in  getting  the  per- 
ton  costs,  one  can  hardly  say  just  what  is  the  life  of  the 
machine,  and  consequently,  what  depreciation  should  be 
charged  yearly  against  the  machine.  For  the  purpose 
of  getting  some  idea  of  this,  assume  the  first  cost  of  a 
machine  as  $10,000  and  allow  five  years  for  depreciation. 
$2000  per  year,  charging  current  repairs  into  current 

costs.  Let  us  assume  that,  at  the  end  of  five  years,  in- 
stead of  being  ready  for  the  junk-pile,  the  machine  has 

a  sale  value  of  $5000.  We  would  then  only  have  a  net 

charge  of  $1000  per  year  to  take  up  in  operating  costs. 
Assume  again  that  the  machine  averages  125  tons  per 
day  for  25  days  in  a  month,  or  some  37,000  tons  per 
year.  The  depreciation  charge  would  then  lie  about 

2.7  cents  per  ton.  In  addition  to  this,  the  $10,000  in- 
vestment is  tied  up  in  the  machine,  and  at  6%  interest 

would  mean  another  $600  per  year,  or  $50  per  month, 

to  charge  against  operating,  or,  sa.y,  1.6  cents  per  ton. 
I  believe  that  these  and  other  miscellaneous  chargesj 
would  increase  the  cost  of  shoveling  some  five  or  six 

I 

cents,  possibly  more,  above  what  the  data  in  the  article 
would  lead  one  to  believe  this  cost  to  be.  In  other  words, 

instead  of  the  cost  of  machine-shoveling  at  the  St.  Joseph 

Lead  Co. 's  mines  being  around  19  cents,  it  should  be 
around  25  to  26  cents  per  ton. 

Another  thing  to  take  into  consideration  is  the  fact 

that  repairs  fonn  a  large  percentage  of  the  per-ton  costs — 
25  to  65%.  The  machines  cannot  be  depended  upon 
to  work  day  after  day,  like  a  hoist  or  a  motor,  over  long 
periods.  In  many  mines  it  is  a  necessity  for  the  tonnage 
to  come  out  regularly ;  the  result  is  that,  to  do  this,  at 
least  two  machines  must  be  kept  on  the  job.  or,  if  more 
are  used,  one  must  be  kept  in  reserve.  This  means  a 

further  increase  in  the  investment  tied  up  in  these  ma- 
chines. I  might  add  here  that  this  matter  of  investment 

and  depreciation  is  brought  up  because  with  hand- 
shoveling,  there  is  no  investment.  Where  such  an  extra 

machine  is  kept,  it  would  seem  proper  that  its  mainte- 
nance and  other  charges  connected  with  it  should  be 

charged  against  the  total  tons  shoveled;  but  how  much 
this  would  amount  to  is  a  difficult  thing  to  say.  On  the 
other  hand,  if  no  extra  machine  is  available,  then,  if  the 

tonnage  is  to  come  out  as  per  schedule  and  the  one  ma- 
chine is  down  for  repairs,  hand-shoveling  has  to  be  re- 
sorted to.  Here  again  costs  are  involved  that  are  hard 

to  state  definitely;  if  the  machine  is  of  the  caterpillar 

type,  temporary  tracks  have  to  be  laid  to  the  muck-pile ; 
if  the  machine  runs  on  a  track,  it  is  presumed  to  be 

shoveling  for,  say,  10  ft.  on  either  side  of  the  track,  and 

this  condition  would  not  allow  of  efficient  hand-shovel- 

ing— either  different  tracks  would  have  to  be  laid  or 
else  the  shoveling  would  be  concentrated  at  the  end  of 
the  machine-track.  In  either  case,  these  temporary 

tracks  would  have  to  be  removed  before  using  the  ma- 

chine again,  and  the  cost  of  the  hand-shoveling  would  be 
excessive;  this  excess  would  be  caused  by  the  breaking 

down  of  the  machine  and  should  therefore  be  charged 

against  the  machine.  Again,  it  would  be  hard  to  say 

just  what  this  would  amount  to. 

In  stopes  similar  to  those  found  in  south-eastei-n  Mis- 
souri and  in  the  Joplin  district,  with  a  wage  of  $4  for 

muckers,  which  is  high,  straight  hand-shoveling  costs 

will  run  around  22  to  23  cents;  in  some  places  it  may 

run  a  little  higher,  while  where  conditions  are  favorable 

it  will  run  less.  It  would  seem  therefore  tliat  on  a  ba.sis 

of  cost  per  ton  shoveled  it  would  be  a  difficult  matter  to 

decide  whether  machine-shoveling  was  worth-while  in 

many  ca.ses.  When  the  tonnage  per  man  per  shift  is 

■onsidcred.  however,  the  machine  has  the  best  of  it.  and 

this  has  been  the  governing  factor  in  many  instances. 
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With  the  larger  maehines.  a  crew  of  from  two  to  four 

men  is  indicated  for  a  tonnage  of  around  125  tons  per 

shift;  four  men  hand-shoveling  could  hardlj'  be  ex- 

pected to  average  more  than  70  to  80  tons  per  shift,  so 

that  we  would  have  an  output  of,  say,  31  tons  per  man 

per  shift  with  the  machine,  against  17  to  20  with  hand- 

shoveling  ;  and  wlien  labor  is  scarce  this  is  an  important 
factor. 

While  on  the  subject,  it  might  not  be  amiss  to  point 

out  one  rather  important  condition  in  underground 

mining  that  has  a  considerable  influence  on  the  matter 

of  mechanical  shoveling.  In  many  mines,  ore  as  broken 

in  the  stopes  has  to  be  passed  down  raises,  through  chute- 

doors,  skip-pockets,  hoisted  in  cars,  skips,  buckets,  etc. 

It  is  necessar>',  therefore,  that  all  boulders  be  broken  up 

to  a  maximum  of  18  inches  and  sometimes  less;  otherwise 

there  will  be  continual  delays  at  the  loading-chutes  and 

pockets.  This  neces.sarily  holds  back  the  machines  in 

underground  work,  as  in  many  cases  they  can  pick  up 

much  larger  boulders  than  that.  Another  condition  that 

often  exists  is  that  cars  of  fixed  size  have  to  be  used  to 

fit  the  haulage  from  the  other  stopes  where  hand-shovel- 

ing has  to  be  used.  The  ear  used  with  a  mechanical 

loader  .should  be  as  large  as  possible — the  larger  the  bet- 

ter—for it  means  less  time  lost  in  changing  cars  and 

switching  or  tramming;  and  time  is  very  important 
where  machines  are  used. 

This  letter  is  not  written  with  the  idea  of  condemning 

underground  mechanical  shovels.  I  had  some  two  years 

experience  with  one  of  the  earlier  types  some  five  years 

ago  and  the  later  machines  are  undoubtedly  far  more 

durable  and  efficient  than  the  one  I  used.  There  are 

places,  both  on  surface  and  underground,  where  the  types 
of  loaders  mentioned  in  the  article  have  many  arguments 

in  their  favor;  and,  again,  the  labor  question  may,  at 

times,  be  far  more  the  prime  factor  than  the  question  of 

per-ton  costs.  Neither  is  it  intended  to  criticize  Mr. 

Colbum's  article,  which  gives  an  excellent  digest  of  the 

results  accomplished  with  underground  mechanical  load- 
ers; rather  it  is  meant  as  a  supplement  to  the  article, 

with  some  few  points  indicated  that  might  not  be  at  first 
considered  by  one  who  was  planning  on  using  mechanical 
shovels. 

A.  E.  Ring. 

Ilailcy.  Idaho.  February  5. 

Synthetic  Gold 

of  money  is  inversely  as  general  prices,  falling  as  tlicy 

rise  and  rising  as  they  fall".  If  Professor  Fisher 
means  to  abandon  the  prold-dollar  l)asis  in  favor  of  tlie 
commodity  dollar,  as  1  understand  it,  1  think  he  has 
made  the  same  error  that  Mr.  Mill  did.  The  gold  dollar 
is  the  standard.  As  prices  rise,  the  dollar  will  buy  less, 

but  if  you  consider  I'lU'  purchasing  value  of  a  dollar  as 
depreciated,  you  could  not  at  the  same  time  recognize 
that  general  prices  liad  risen,  as  you  would  be  using 
general  prices  as  tlic  standard  of  value  instead  of  the 
dollar. 

To  my  mind,  however,  it  would  be  feasible  to  strength- 
en or  stabilize  the  value  of  a  gold  dollar,  and  perhaps  a 

commendable  move,  by  fixing  the  relative  prices  of  a 
group  of  standard  commodities  on  the  basis  of  a  gold 

dollar.  Such  procedure  would  necessarily  involve  sup- 
porting these  fixed  prices  by  establishing  an  agency 

wliich  would  both  liny  and  sell  these  standard  commodi- 
ties at  such  fixed  prices.  To  do  this,  large  storage  facili- 
ties would  be  necessary,  for  to  maintain  the  price  of  a 

given  commodity  this  agency  should  be  prepared  to  buy 
without  reserve  when  there  was  a  tendency  for  the  price 

to  fall,  and  to  sell  without  limit  at  the  fixed  price  when 
the  tendency  was  for  the  price  to  advance.  An  agency 

with  such  powers  could  be  possible  only  either  at  the 

instance  of  a  large  trust,  such  as  the  Standard  Oil,  or 

by  the  United  States  government,  which  really  is  the 

only  agency  which  should  be  entrusted  with  such powers.  j^^jY  H.  Kingsbury 

Interstate,  Idaho.  February  21. 

The  Editor: 

Sir — In  your  issue  of  February  18,  I  note  that  you 

wiy:  "The  discovery  of  a  process  by  which  gold  could 
be  made  would  so  demoralize  our  monetary  system  that 

we  might  be  compelled  to  adopt  the  commodity  dollar 

of  Professor  Fisher". 
If  it  would  not  be  asking  too  much  I  would  like  to 

liave  Profe8.sor  Fisher  tell  me  what  he  means  by  a  com- 
modity dollar.  I  assume  he  means  a  dollar  as  a  basis  for 

a  monetar>'  system  whose  value  is  determined  by  the 
value  of  a  limited  group  of  standard  commodities. 

John  Stuart  Mill  made  the  statement  that  "the  value 

Russian  Placer  Mining 

The  Editor : 

Sir   Mr.  S.  J.  Speak  evidently  possesses  a  sense  of 

humor,  as  manifested  ])y  the  letter  published  in  your 

issue  of  June  18,  1921.  in  which  he  ventures  to  prove  the 

superiority  of  electricity  as  driving-power  for  dredges 

by  comparing  the  performance  of  the  Kolchan  electric 

dredge,  a  boat  of  latest  design  and  the  best  in  dredging 

equipment,  with  that  of  a  digging  appliance  composed 

of  the  parts  of  an  old  stacker-scow  to  which  the  attributes 

wanting  to   make   of   it   a   sort   of   steam-dredge   were added. 

I  hope  Mr.  Speak  will  admit  that  the  amount  of  fuel 

consumed  depends  foremost  on  the  boiler.  Now.  the 

main  features  required  for  boilers  used  on  any  kind  of 

excavator,  drag-line,  steam-shovel,  or  bucket-excavato
r 

are  compactness  and  rapidity  of  steaming,  and  these 

features  can  only  be  attained  to  the  detriment  
of 

economy  in  fuel  consumption.  Tlie  boiler  that  was  quite 

satisfactory  for  the  stacker-scow  could  only  prove  en
- 

tirely inadequate  for  the  steam-dredge  in  question,  as 

sliown  by  its  abnormal  fuel  consumption.  Such 
 con- 

sumption is  not  representative  of  steam-dredges  in  gen- 

eral. I  may  inform  Mr.  Speak  that  each  of  tlic  two 

Schouvaloff" dredges  (opcn-conncc1ed~)  with  buckets  of 
the  same  capacity  as  the  Pokroffsky  steam-dredge  (M 

ft.)    accomplished   on   an   average  l.'SO.OOO   cu.   yd.   per 
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season  witli  a  consumption  of  wood  fuel  of  some  200 

cubic  sagenes,  that  is.  more  than  six  times  less  than  the 

results  stated  by  Mr.  Speak,  notwithstanding  they  op- 
erated in  much  harder  ground  than  the  dredge  of  the 

Orsk  Goldfields. 

Mr.  Speak  ignores  entirely  the  size  of  the  buckets, 
which  is  the  main  factor  determining  the  yardage,  and 

he  is  hopelessly  wrong  in  stating  that  "though  the 
steam-dredge  has  much  smaller  buckets  and  operates 
under  rather  more  difficult  conditions,  those  disadvan- 

tages cannot  account  for  the  fact  that  the  electric  dredge 
accomplished  more  than  five  times  the  yardage  per  unit 

of  fuel  consumed  than  the  steam-dredge  does".  Any- 
one who  has  a  thorough  knowledge  of  the  subject  will 

agree  that  the  construction  and  the  inadequateness  of 
the  boiler,  the  smaller  size  of  the  buckets  (3i  ft.  as 

against  7^  ft.),  and  the  "rather  more  difficult  condi- 
tions" are  quite  sufficient  reasons  for  the  excessive  fuel 

consumption  in  relation  to  the  yardage  of  the  Orsk 
Goldfields  steam-dredge. 

Mr.  Speak 's  figures  may  be  of  interest  to  the  share- 
holders of  the  company  as  items  of  expense,  but  from  an 

engineering  point  of  view  they  are  of  no  value  what- 
ever, least  of  all  as  an  argument  in  favor  of  electricity 

V.  steam  in  gold-dredging. L.  A.  Perret. 

Yokohama,  February  8. 

Cyanide  Regeneration 
The  Editor : 

Sir — ^With  reference  and  in  reply  to  Chas.  Lintecum's 
notes  and  question  on  the  above  subject,  appearing  in 
your  issue  of  February  18,  I  am  pleased  to  present  the 

information  desired.  I  devoted  about  three  years,  be- 
ginning in  1912,  to  study,  laboratory  work,  and  prac- 

tical experiments  on  cyanide-regeneration  methods.  I 
took  out  American  and  Mexican  patents  on  processes 
resulting  from  my  work.  The  greed  of  capitalists  and 

mine-managers,  the  professional  jealousies  of  pseudo- 
metallurgists,  and  lack  of  finances  caused  the  suspension 
of  the  work. 

Numerous  tests,  probably  numbering  more  than  1000. 
on  a  laboratory  scale,  on  a  one-ton  scale  and  over,  were 

conducted  by  me.  The  large-scale  tests  were  as  siiccess- 
ful  as  the  small-scale  tests,  and  all  indicated  that  acid 
regeneration  is  practicable  and  could  be  conducted  in 
many  cases  at  a  considerable  profit. 

In  1913  the  manager  for  the  Goldfield  Consolidated 

Milling  &  Transportation  Co.  (Mr.  Albei-t  Burch)  kind- 
ly offered  me  the  opportunity  of  demonstrating  my 

processes.  This  I  did  on  a  one-ton  scale,  but  as  the 
cyanide  consumption  was  low  and  as  fresh  solutions  did 
not  yield  any  better  extractions  on  the  ore  than  did  used 

solutions,  I  did  not  reconunend  the  process.  I  did  not 
wish  to  risk  the  chance  of  failure  because  of  the  low 

margin  of  profit,  about  20  cents  per  ton,  indicated  by 

the  tests.  I  preferred  to  install  the  first  plant  in  a  mill 
where  there  was  a  larger  margin  of  profit. 

I  selected  a  mill  where  laboratory  tests  indicated  that 

a  probable  profit  of  over  $1  per  ton  could  be  gained  by 

the  application  of  ray  methods.     After  conducting  nu- 
merous tests  I  recommended  the  erection  of  a  40-ton 

(solution)    experimental  plant.     I   designed  the  plant 
hastily  and  it  was  partly  installed,  not  at  the  mill  where 
I  had  conducted  my  tests  and  based  my  calculations,  but 
at  one  where  the  solutions  were  badly  fouled  and  where 

the  extraction  had  dropped  so  far  below  normal  that  for 
at  least  one  month  before  my  arrival  the  company  had 

been  losing  money.     Operations  were  commenced  before 

the  plant  was  completed.     There  was  so  much  solution 
on  hand  that  the  treatment  of  only  40  tons  per  day 

would  be  insufficient  to  remedy  the  ills,  therefore  about 

150  tons  per  day  was  rushed  through  tlie  plant.     The 
solution  was  cleaned,  but  the  regeneration  of  cyanide 
was  low  because  the  makeshift  recovery  device  was  too 
small   to   handle   the   gas.      However,   the   regeneration 

amounted  to  85%  of  that  shown  in  laboratory  tests,  and 
the  results  were  all  that  could  be  expected  of  a  new  plant 

using  an  untried  process  at  four  times  its  designed  ca- 
pacity ;  they  were  sufficient  to  demonstrate  the  success  of 

the  method.    When  the  plant  had  been  running  for  about 

two  days  I  was  handed  a  contract  that  would  liave  taken 

all  of  my  patent  rights  away  from  me  without  reim- 
bursement ;  I  was  told  to  sign  it  or  get  out.    Needless  to 

state,   I  got  out.     The  mill  operators  tried  to  run  the 

plant,  but  they  did  not  know  as  much  as  I  knew,  and 

consequently  they  abandoned  it.      I  tried  to  interest  a 

number  of  people  in  the  processes  but  could  not  do  so. 

Circumstances  prevented  me  from  doing  anything  fur- 

ther in  the  matter.    Since  that  time  my  work  on  chlorid- 

izing  volatilization  has  taken  so  much  time  that  I  could 

not  afford  to  work  on  cyanide  regeneration.     However, 

I  intend  to  take  this  up  again  as  soon  as  I  have  estab- 
lished the  chloridizing  volatilization  processes. 

Practically  all  the  cyanogen  that  can  be  converted  to 

hydrocyanic  acid  by  means  of  acids,  chemicals,  or  elec- 

trolysis can  he  removed  almost  completely  from  the  solu- 

tion and  the  hydrocyanic  acid  so  removed  can  be  re- 

covered as  available  cyanide  in  a  highly  concentrated 

form,  by  means  of  alkali  or  alkaline-earth  oxides.     In 

order  to  determine  the  amount  of  cyanide  that  may  be 

regenerated  it  is  necessary  to  know^  how  the  cyanide  was 

consumed.     Little  attention  has  been  devoted  by  others 

to  this.     Many  publications  indicate  misconception  on 

the  part  of  the  authors  as  to  the  formation  of  various 

salts  in  cyanidation.    Copper  from  sulphide  ores  is  taken 

into  solution  in  the  form  of  Cu.,(CNS).,,6KCN :  hence 

only  about  75%  of  the  cyanide  consumed  in  forming  the 

eoppei-  salt  could  be  regenerated  by  acid.    The  Cu„  ( CNS~i , 
precipitated  formed  by  acidulatinu  the  cyanide  solution 

containing  it  is  not  affected  by  H,S.    The  treatment  of 

that  precipitated  by  means  of  an  oxidizer  like   dilute 

nitric  acid  in  the  presence  of  dilute  sulphuric  acid  and 

lieat  will  result   in  a  conversion  of  over  85%  of  the 

sulpho-cyanide  to  hydrocyanic  acid.     The  treatment  of 

the  solution  with   dilute  sulpluiric  acid  and  potassium 

permanganate  in  the  cold  will  result  in  an  almost  com- 
plete conversion  In  byrlrocyanic (!,  which  can  be  re- 
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.■uviT.'d  as  !iv!ulal)le  oyanidi'  liv  passing  air  through  the 

solution  so  treated  and  tlience  through  milk-of-liine  or  a 
solution  of  caustic  soda. 

Carbonate  of  copper  or  like  minerals  react  with  alka- 
line cyanide  solutions,  with  the  formation  of  a  eyanate 

according  to  the  equation : 

2CuC0,  +  7KCN  -f  n,0  =  4KCN,Cu„(CN),  + 
KCNO  +  2KHC0, 

Tlie  treatnii'iit  of  a  solution  containing  this  copper 
>alt  should  result  in  a  regeneration  by  acid  of  about 

.")7  1/7%,  or  a  regeneration  by  a  reducing  reagent  (such 
as  H,S)  of  28.5%.  making  a  total  of  85.66%.  The  cya- 
nat«  is  not  affected  by  H;S. 

In  testing  I  have  taken  some  ores  and  treated  them 
with  a  measured  amount  of  cyanide,  then  removed  the 
soltition  and  wash-waters.  The  solution  and  wash-waters 
were  then  treated,  and  over  99%  of  the  cyanide  added  to 

the  ore  was  recovered  in  the  form  of  a  strongly  concen- 
trated solution.  Almost  all  the  cyanogen  was  removed 

from  the  original  solution.  In  cyclic  work  the  recovered 

i-yanide  gave  results  equivalent  to  those  obtainable  with 
new  cyanide.  Solutions  so  treated  can  be  re-used  after 
neutralizing,  and  tliey  give  results  equivalent  to  those 

obtainable  with  freshly-prepared  solutions. 
Passing  air  through  a  solution  for  24  hours  would 

caxise  prohibitive  costs  for  power  and  installation.  I 

worked  out  a  method  and  device  by  which  the  hydro- 
cyanic acid  was  comjiletely  removed  in  less  than  20 

minutes,  with  the  expenditure  of  less  than  0.0064  hp-hr. 
per  ton  of  solution.  This  could  be  improved.  The  proc- 

ess was  continuous  and  precipitation  was  complete.  The 
recovered  cyanide  never  analyzed  more  than  traces  in 
eyanate.  so  that  there  is  no  foundation  for  the  belief  as 
to  a  loss  due  to  the  formation  of  cyanites. 

Recently  a  well-known  cyanide  operator  told  me  that 
lie  condemned  tlie  acid-regeneration  scheme  becai;se  he 
could  not  determine  the  amount  of  acid  required.  I  had 
this  trouble  when  I  first  started  work  and  soon  de- 

veloped an  infallible  method.  This  consisted  of  adding 
a  measured  amount  of  standard  acid  solution  in  excess 

to  the  test,  then  heating  the  mixture  for  10  minutes  to 

near  boiling,  then  filtering  and  washing,  then  titrating 
witli  a  standard  alkali  solution,  using  methyl-orange  indi- 

cator. This  method  is  accurate  to  within  0.01  or  0.02  lb. 

of  acid  per  ton  of  solution,  and  this  is  all  the  excess  acid 
that  is  neees.sary  for  safety.  Sulphurous  acid  will  yield 
results  equivalent  to  those  produced  by  sulphuric  acid, 

but  the  application  of  the  sulphurous  acid  requires  a 
diflFcrent  plant  to  that  required  for  sulphuric  acid. 

This  methoil  of  regeneration  ensures  fresh  solutions 

and.  consequently,  increased  extraction.  It  accomplishes 
a  complete  precipitation  of  the  gold  and  silver.  It  avoids 
the  large  mechanical  loss  of  cyanide  that  otherwise  is  in- 

evitable. It  requires  little  attention  and  can  be  operated 
by  the  ordinary  crew.  The  only  unknown  factor  is  the 

life  of  the  i)orous  m'^dinm  through  which  the  air  is  in- 
tr(i(luced  to  the  solution. 

Treatment  of  Concentrate 
The  Editor: 

Sir — In  your  issue  of  February  18  tliere  is  an  article 
by  E.  P.  Crawford  on  the  treatment  of  concentrate. 
One  can  see  from  the  following  liquidation  that  there  is 

no  profit  for  the  miner  to  ship  to  smelter.  Take,  for  in- 
stance, the  following  figures  that  refer  to  the  fairly  high- 

grade  ore : 
Dr.  Cr. 

Gold.  0.02  oz.,  less  0.046  oz.   =  0.874  oz.,       at  ?19.00  =  $16.60 
Silver.  272. !;8  oz.  Ics3  27.228  oz.  =  245.06  oz.,  at     78.75=  102.94 
Iron.  15%         at       0.06  =  0.93 
Silica.    51%          at        0.08=     84.08 
As.Sb,    6%          at       0.30  =      1.80 
Treatment             4.50 

$10.38 
$310.47 

$10.:iK 
Net  per  ton       $200.09 

Price  of  silver,  $0.85  per  oz.,  leas  $0.0025  for  smelter.  .  .  .$  0.7875  peroz. 
Price  of  sold,  $20.67  per  oz.,  less  $1.67  for  smelter   $19.00      peroz. 
Weight  of   lot      1853  lb. 
Weight  of  sacks           19  lb. 

Weight   of  dry  ore   1834  lb. 
1  %    moisture           18  lb. 

1818  lb.  =  0.908  ton 
Dr.  Cr. 

Total  value       $181.68 
Taxes       $27.25 
Sampling    and    .assaying           3.50 
Freight    to    smelter         10.89 
Commission          18.17 

   59.81 

Net   value      

Total  value  of  lot:  gold,  $17.70;  silver.  $210.95. 
$121.87 

$228.65 Out  of  the  net  return  the  miner  had  to  pay  the  cost  of 

mining  and  the  freight  to  the  railroad. 
On  lead-silver  ores  of  the  following  there  is  no  i)rofit 

whatever : 
Dr. 

Silver.  30.4  oz.,  less  5%   =  28.9  oz   at  $0.60  = 
Lead.    43.5  lb.,  less  10%  =    738  lb   at     0.20  = 
Lime,      8%  1    „q„    ^t     0.08  = 
Iron.    12%  I 

Insoluble,    41%      at     013  =  »^  •''■- 
Sulphur.  4%.  less  1%   =  3%      at     0,30  =     0.90 
Treatment        =     •''  •^'' 
Taxes        =      0**2 

Freight  to  El  Paso       =      "^  00 

Or. 

$17..'?4 

15.66 

1.60 

$20.04       $34.60 

II.\R.M  R,  Layng. 

Shu  Franciwo.  Fi>brujirv  10. 

Net  value  per  ton       $14.56 
Total   value,    per   ton.    of   contained   silver 

and    lead        61,24 

The  best  mode  of  treatment  would  depend  on  the  gen- 
eral class  of  ore  in  each  district.  For  instance,  if  the 

aggregate  were  a  mixture  of  lead-silver  base  oi-es  it 
might  be  a  smelting  proposition;  but,  should  it  be  a 
straight  silver  sulphide,  it  might  be  better  to  adopt  a 
leaching  process.  The  price  of  fuel,  labor,  and  freight, 

and  the  distance  from  railroad  would  have  to  be  con- 

sidered. Sooner  or  later  some  company  will  erect  a  re- 

duction plant  at  a  point  on  the  west  coast  of  Mexico, 

where  ores  such  as  Mr.  Crawford  refers  to  can  be  treated 

at  a  profit  for  the  miner.  With  both  rail  and  water 

transportation,  it  should  be  a  fairly  good  investment  for 

a  company  that  understands  the  business.  At  the  pres- 

ent time,  there  is  no  profit  for  tlie  miner  who  ships  ore  or 

concentrate  to  the  smelter ;  the  only  plan  is  for  each  dis- 

trict to  reduce  its  ore  to  bullion  or  high-grade  matte, Of.o.  M.  Cochrane, 

Suaqui  ( irande,  Sonora,  Mexico,  February  20. 
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Mining   Laboratory   of  the   Missouri  School  of  Mines 

By  C.  R.  Forbes 

In  the  year  1913  the  Missouri  School  of  Mines  and 
Metallurgy  opened  up  a  small  experimental  mine  for  the 

purpose  of  supplementing  the  class-room  study  of  mining 
operations  with  a  laboratory  where  practical  demonstra- 

tions might  be  given.  It  was  not  started  with  the  idea  of 

giving  a  'practical'  course  in  mining,  and  it  has  never 
been  used  for  that  purpose. 

The  mine  is  about  li  miles  from  the  school  at  the  site 

of  an  old  dolomite  quarry.  It  is  the  nearest  point  avail- 
able where  suitable  rock  can  be  found.  A  small  tract  of 

land  containing  about  9  acres  was  purchased  for  a  nom- 
inal sum.  The  topography  is  such  as  to  permit  of  a  tun- 
nel being  driven  into  the  hillside  so  that  eventually  it 

will  have  about  30  ft.  of  cover. 

A  power-plant  consisting  of  a  50-hp.  boiler  and  an 
Ingersoll-Rand  compressor  of  100-cu.  ft.  capacity  was  in- 

stalled. It  was  not  deemed  advisable  at  that  time  to 

spend  much  money  in  equipping  the  mine  a.s  it  was  an 
experiment,  and  its  utility  as  a  laboratory  had  not  been 

demonstrated.  The  total  original  expenditure,  includ- 
ing the  cost  of  the  ground,  was  less  than  $2000. 

Work  was  carried  on  with  this  small  plant  for  several 

years.  The  tunnel-heading  was  advanced  a  hundred  feet 
and  several  side-drifts  were  run.  Feeling  that  the  success 
of  the  laboratory  had  been  demonstrated,  the  School  de- 

cided to  enlarge  the  plant,  which  was  done  last  summer. 
The  present  plant,  although  much  larger  and  better  than 
the  original  one,  does  not  represent  an  expenditure  of 
much  money.  All  the  machinery  was  either  purchased  at 
second-hand  or  had  been  discarded  from  other  use  around 
the  School.  The  total  expenditure  during  the  past 
summer  was  approximately  $6000.  The  plant  as  now 
equipped  has  all  the  elements  of  a  real  mine  and  is  a  most 
valuable  aid  in  illustrating  the  problems  of  mining. 

The  present  power-plant  consists  of  a  125-hp.  hori- 
zontal return-tubular  boiler,  two  air-compressors  with  a 

total  of  250  cu.  ft.  capacity,  and  one  35-hp.  Erie  engine, 
which  is  used  to  run  the  crushing  machinery.  Water  for 

the  boiler  is  pumped  from  a  near-by  stream  by  a  cen- 
trifugal pump  belt-driven  from  a  gas-engine.  The  water 

is  pumped  into  a  concrete  tank  of  4000-gal.  capacity. 
During  times  of  drouth  water  may  be  obtained  from  a 

well  160  ft.  deep  by  means  of  an  air-lift. 
Until  this  year  it  had  been  the  practice  to  tram  the 

rock  from  the  tunnel  to  a  dump.  In  order  to  utilize  the 
rock  and  also  to  make  the  plant  more  complete,  a  shaft 

was  put  down  to  the  tunnel  and  a  Joplin  type  of  head- 
frame  was  erected  over  the  shaft.  An  English  Iron 

Works  10  by  12-in.  geared  hoist  was  installed  in  the  head- 
frame,  and  with  this  equipment  the  rock  is  hoisted  to  sur- 

face, where  it  is  dumped  into  a  small  bin.  From  the  bin 
it  runs  by  gravity  either  to  a  Blake  crusher  or  to  a  Jeffrey 

combination  jaw-crusher  and  hammer-drill.    When  rock 

for  concrete  or  for  road  purposes  is  desired,  the  material 

is  run  through  the  Blake.  The  hammer-mill,  which  con- 
tains i-in.  screens,  is  used  to  produce  pulverized  lime  for 

agricultural  purposes,  for  which  there  is  a  good  market. 
The  rock  is  worth  $1.50  per  ton  either  for  concrete  or  as 

agricultural  lime.  The  crushed  or  pulverized  material  is 

hoisted  into  a  100-ton  storage-bin  by  a  belt-bucket  ele- 
vator, from  which  it  may  be  hauled  to  town  by  truck. 

The  accompanying  drawing  and  photograph  show  the 

THE    MINE 

arrangement  of  the  plant  and  mine.  The  workings  now 
total  about  500  feet. 

The  chief  item  of  interest,  however,  is  not  in  the  equip- 

ment itself,  but  in  its  use.  The  questions  that  naturally 

present  themselves  are :  How  mucli  time  does  a  student 

spend  in  this  laboratory,  what  does  he  do,  and  what  does 
he  learn  ? 

The  total  time  spent  by  a  student  in  the  mining  labora- 

tory is  40  hours  out  of  his  four-year  course.  This  work 

is  done  during  the  first  half  of  the  junior  year  and  repre- 

sents less  than  1%  of  his  total  course.  It  is  evident  that 

it  is  not  the  aim  to  make  drill-ninners  or  practical  miners 

out  of  students.  Most  of  the  time  is  spent  in  drilling  and 

blasting,  but,  as  occasion  demands,  the  student  may  be 
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called  upon  to  do  track-laying,  timbering,  or  shoveling. 

Drilling  is  done  with  dry  and  wet  '  Jackhamers',  with 
large  mounted  hammer-drills,  and  occasionally  with 

stopers.  The  work  is  so  arranged  that  only  two  men 

are  employed  on  one  drill  at  a  time,  and  whenever  possi- 

ble they  are  given  a  working-place  to  themselves  where 

they  may  drill  and  blast  a  complete  round.  The  work  is 
practically  all  drifting  in  headings  from  6  to  10  ft.  wide 
and  7  ft.  high.  Different  types  of  rounds  and  different 
kinds  of  explosives  are  used,  the  results  being  recorded 
and  compared.  The  actual  information  gained  from  this 
work  itself  may  be  small,  but  without  it  the  entire  study 
of  rock  excavation  in  the  class-room  becomes  a  mere 
matter  of  books  and  imagination.  It  is  true,  many 

students  labor  during  their  summer  vacations  at  similar 

Perhaps  the  greatest  advantage  of  having  the  experi- 
mental mine  as  a  laboratory,  and  one  not  anticipated  at 

the  beginning,  is  in  its  use  for  practical  instruction  in 

mine-surveying.  It  wa.s  not  deemed  large  enough  for 
this  purpose  until  last  year.  Previous  to  that  time  it  was 

the  custom  for  the  class  to  take  a  mine-surveying  trip  to 
an  Illinois  coal  mine  or  to  a  lead  mine  in  south-eastern 

, Missouri,  at  an  extra  ixpense  of  at  least  $50  per  man. 
Doing  the  work  in  tlie  laboratory  represents  a  saving  for 

the  present  class  of  $2500.  From  this  standpoint  alone 
the  expenditure  for  equipping  this  laboratory  has  been 

more  than  justified.  Aside  from  the  financial  considera- 
tion, the  fact  that  the  instructional  work  can  be  given 

much  more  thoroughly  is  a  decided  advantage.  On  the 
trips  as  formerly  taken,  the  class  was  divided  into  groups 
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work  and  gain  much  better  practical  experience  than  can 
be  ol)fained  in  any  laboratory.  Such  men  may  be  given 
credit  for  this  work.  It  is  also  true  that  the  summer 

work  done  by  students  is  greatly  varied  in  character  and 
usually  only  a  small  percentage  of  one  class  will  have 
had  actual  underground  experience.  Some  men  who  have 

'mucked'  for  a  summer  are  glad  of  the  opportunity  to 
run  a  drill,  in  the  hope  that  the  experience  may  help 

them  in  getting  something  better  than  a  'mucker's  job' 
in  the  following  summer. 

The  mining  laboratory  in  no  sense  supplants  the  sum- 
mer work,  which  is  a  pare  of  the  required  course  at  this 

school  a.s  at  many  others.  It  is  simply  a  laboratory  used 

to  supplement  the  class-room  study  of  mining  operations 
and  for  the  study  of  such  subjects  as  explosives,  rock- 
drilling,  blasting,  tunneling,  shaft-sinking,  and  timber- 

ing it  has  proved  most  valuable  in  increasing  the  stu- 

dent's interest  in  these  subjects. 

of  four;  each  man  in  a  gi'oup  was  suppo.sed  to  have  his 
turn  at  the  instrument;  but  when  an  instructor  was  not 

around,  it  is  quite  likely  that  the  best  man  in  the  party 

(by  common  consent)  was  running  the  instrument.  The 
work  as  done  here  is  done  in  groups  of  two,  one  man  run- 

ning the  instrument  and  tlie  other  acting  as  helper. 

Finally  the  operation  is  repeated,  but  using  different  sta- 
tions, the  other  man  running  the  instrument  on  a  com- 

plete survey  so  that  each  man  has  an  equal  opportunity. 

Each  party  plumbs  the  shaft  with  two  wires  and  also 
runs  a  line  down  the  shaft  using  the  top  telescope.  The 
fact  that  the  work  is  done  in  groups  of  two,  and  that  it 

can  be  closely  supervised  and  checked,  and  that  a  com- 
plete survey  and  map  are  made  by  each  man  individually 

has  convinced  me  that  the  instruction  is  much  better 
than  was  formerly  given  on  the  hurried  trips  to  the 
mines.  The  only  disadvantage  is  the  smallness  of  the 
mine,  but  this  disadvantage  will  grow  less  in  time. 
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Work   of  the   Geological   Department   at   a   Porphyry 

Copper  Mine — I 
By  X.  B.   Starnes 

Introduction.  Copper  mining  is  a  business ;  the  object 
of  the  geological  department  of  a  copper  company  is  to 
produce  a  profit  in  dollars  and  cents.  The  work  done, 
therefore,  differs  somewhat  from  the  work  of  scientific 
institutions,  such  as  universities,  and  of  Federal  or 
State  geological  surveys. 

The  following  notes  are  based  mainly  on  the  experience 
that  I  gained  while  chief  geologist  of  the  Morenci  branch 
of  the  Phelps  Dodge  Corporation,  and  in  part  upon  other 

experience.  The  methods  outlined  do  not  follow  in  de- 
tail that  of  any  particular  company,  and  the  data  given 

are  taken  from  the  work  in  many  diffei-ent  localities. 
The  work  of  the  geological  department  of  a  company 

mining  large  quantities  of  low-grade  copper  ore  by 
underground  methods,  or  by  a  combination  of  open-cut 
and  underground  methods,  consists  of  obtaining  the  geo- 

logical data  regarding  the  mine  workings  and  the  sur- 

face, and  pi'operly  recording  the  same  on  plans,  sections, 
and  models ;  the  outlining  of  prospect  work,  and  the  as- 

sisting of  the  mining  superintendents  in  planning  the  de- 
velopment of  mineable  ground ;  making  estimates  of  ore, 

and  plans,  sections,  ajid  models  such  as  may  be  advisable 
to  show  the  position  and  relations  of  the  orebodies;  also 
making  reports  on  prospect  and  development  work,  on 
sampling,  and  on  any  work  supervised  by  the  geological 
department. 

Special  work  comprises  the  examination  of  properties 

offered  for  sale.  Many  large  corporations  have  a  sep- 
arate exploration  department,  in  charge  of  an  examining 

engineer,  to  attend  to  this  work. 
An  organization  scheme  for  the  geological  department 

follows : 

Chief  Geologist 
  I   

Georogists Geological  Draftsmen 

Office-men  and  Draftsmen 

Head  Sampler 

Sample-Mill  Boss 

Sample-Mill  Crew 

Aasayer  of  Mine-Samples 

Assistant  Assayers 

Mine  Sampler  Bosses 

Mine  Samplers 

Assaying  and  Sampling.  The  assaying  of  .samples 
from  the  mine  should  be  done  preferably  in  a  building 

separate  from  the  smelter  and  mill  assay-office,  and  di- 
rectly under  the  charge  of  the  head  sampler.  A  two- 

room  laboratory  with  a  crew  of  two  or  three  assayers  and 
an  office-boy  can  handle  ordinarily  all  the  work  of  mines 

producing  5000  tons  per  day  from  underground  mining.' 

It  is  not  necessary  that  the  assayer  or  his  assistants  be 
chemists,  but  they  must  be  thorouglily  efficient  and  quick 
in  making  determinations  of  copper  by  standard  methods. 

The  colorimetric  method  or  'slop'  cyanide  method  can  be 
used  for  grab-samples,  but  the  iodide  or  the  electrolytic 

method  should  be  used  for  channel-samples  and  drill- 
samples.  The  permanganate  method  is  also  used,  and  is 
preferred  by  some  chemists.  Assays  are  reported  to  0.1% 
copper;  reporting  to  hundredths  is  not  necessary,  and 

renders  sample-maps  less  convenient  for  use. 

A  good  sample-mill  is  necessary.  It  should  have  a  ca- 

pacity sufficient  for  the  greatest  amount  of  work  ex- 
pected, and  should  be  so  designed  as  to  permit  of  enlarge- 

ment at  minimum  expense.-  Work  is  expedited  by  plac- 
ing the  sample-mill,  the  mine  assay-office,  the  sampling, 

geological,  and  engineering  offices  close  to  each  other  and 
close  to  the  principal  mine-openings. 

For  the  sake  of  accuracy,  all  sampling  in  the  mine 

should  be  done  by  trained  samplers  who  have  no  other 
work  to  do.  However,  all  shift-bosses  and  foremen  should 
have  the  privilege  of  taking  as  many  special  samples  as 
they  desire.  When  both  stoping  and  development  are 

proceeding  normally,  the  shift-bosses  should  have  plenty 
to  do  without  sampling;  to  make  them  do  sampling  of 
any  kind  leads  to  dissatisfaction  or  poor  work.  Sampling 

by  trammers  is  too  inaccurate.  In  certain  cases  where 

development  work  only  is  being  done,  shift-bosses  can 

take  grab-samples  at  the  headings,  and  so  save  the  ex- 
pense of  a  sampler. 

Sampling  of  development  work  may  be  done  roughly 
by  the  grab-sampling  of  rock-piles  or  the  sampling  of 
new  exposures  with  a  geological  hammer;  but  sampling 

for  permanent  record  should  be  done  by  cutting  channels 
with  hammer  and  moil,  or  by  boring  holes  with  a  stoper 

and  by  using  the  drillings  as  a  sample.  Preference  be- 

tween grab-sampling  and  pick-sampling  is  a  matter  of 

personal  choice;  I  prefer  grab-sampling  because  it  is 
faster  and  probably  more  accurate. 

Channel-samples  have  been  taken  by  hand  on  all  the 
work  of  which  I  have  had  charge,  but  our  experiments 

and  those  of  the  Arizona  Copper  Co.  and  of  the  Burro 

Mountain  branch  of  the  Phelps  Dodge  Corporation  in- 

dicate that  an  air-hammer  may  be  devised  to  do  this  work 

with  a  saving  in  cost  of  25  to  50%  over  hand-work.    The 

iSee  'Preparing  and  Recording  Samples  In  Assay  Labora- 

tories', by  Louis  D.  Huntoon,  Trans.  A.  L  M.  E.,  XL,  747. 

2For  information  regarding  sample-mills  see  Trans.  A.  I. 

M.  B.,  XL,  747;  and  Univ.  of  Montana  Bulletin  No.  3,  March 1920. 
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ii-sult  will  be  neater  in  appearance,  and  probablj'  more 
aci'iirate. 

Sampling  with  a  stopcr  is  more  satisfactory  than 

c-hannt'l-siunpling:  in  at  least  two  cases:  first,  when  sam- 
pling workinfis  that  have  been  open  long  enough  to  con- 

tain an  important  amount  of  soluble  copper^;  second,  in 
sampling  the  sides  of  stopes  where  veins,  stringers,  or 
mineralized  slips  are  parallel  to  the  sides  of  the  stope. 

A  factor  in  favor  of  drill-sampling  is  the  possibility  of 
unconscious  sidtiii?  in  channel-sampling  by  knocking 
pieces  of  rich  ore  into  the  sample. 

When  sampling  workings  in  mines  in  which  soluble 

copper  was  noticeable,  we  conducted  experiments  to  de- 
termine, first,  if  there  had  been  a  migration  of  copper 

from  the  inside  of  the  rock  to  the  exposed  faces,  result- 
ing in  an  increase  of  total  copper  in  the  samples;  second, 

to  determine  tlie  relation  of  the  copper  in  soluble  form  on 
the  exposed  face  with  that  in  the  rock  at  various  depths. 

Experiments  were  conducted  in  several  places  by  se- 
lecting 100-ft.  blocks  along  drifts  through  sericitized  and 

fractured  monzonite-porphyry  containing  chalcoeite  dis- 
seminated in  grains  and  in  small  stringers.  The  walls 

were  cleaned  with  a  wire-brush  and  channel-sampled  care- 

fully. Then  six-foot  holes  were  drilled  at  regular  inter- 
vals, and  separate  samples  were  taken  of  the  first  two 

ft-et,  the  second  two  feet,  and  the  third  two  feet  of  each 
hole.  All  samples  were  assayed  for  total  and  soluble 

copper.  In  one  mine  two  experiments  were  performed. 
The  channel-sampling  was  done  when  the  drifts  were 

new,  about  five  ycai-s  before  the  experiment,  and  had 
tieen  checked  by  a  thoroughly  satisfactory  mill-test. 
These  results  were  u.sed  for  comparison.  The  conclusion 

reached  was  that  no  appreciable  migration  of  copper  had 
occurred  and  that  the  ratio  of  soluble  to  total  copper 
decreased  with  the  distance  from  the  exposed  face  to  a 
point  from  three  to  four  feet  deep,  where  the  normal  or 
average  soluble-copper  content  of  the  rock  was  reached. 
The  ratio  of  soluble  to  total  copper  was  two  or  more  times 
as  great  in  the  first  two  feet  of  drill-hole  as  it  was  in  the 

third  two  feet.  The  amount  of  copper  in  a  soluble  form 
depends  on  several  factors  and  the  depth  of  holes  neces- 

sary to  properly  sample  old  workings  for  soluble  copper 
would  have  to  be  determined  by  experiment  in  each  case. 
Short  cross-cuts  or  raises  run  into  the  orebody  and  sam- 

pled while  fresh  would  probably  be  the  best  procedure, 
in  case  soluble  copper  was  an  important  factor. 

Cn.A.\-N-EL-R.\MPLiN-o.  Before  channel-sampling  is  be- 
gun the  walls  and  roof  should  be  cleaned  with  a  wire- 

brush  and  all  loose  material  removed.  The  canvas  should 
be  placed  carefully  to  catch  all  the  sample.  Veins  that 
are  three  inches  or  more  in  width  should  be  sampled  sep- 

arately from  the  wall-rock,  several  cuts  from  different 
portions  of  the  vein  being  combined,  the  average  width 
of  the  vein  being  noted  on  the  ticket. 

It  is  advisable  to  have  the  men  divided  into  gangs  of 
six  or  eight,  each  under  the  immediate  supervision  of  a 

sThe  term  soluble  coppor  as  here  used  means  the  copper 
dissolved  by  keeping  the  asaay-pulp  In  a  4%  solution  of 
H,SO.  at  the  boiling-point  for  three  minutes. 

jigger  boss  who  fills  out  the  sample-ticket,  looks  after 
supplies,  and  oversees  the  work.  Form  No.  7  shows  a 

satisfactory  sample-ticket.  Those  marked  'original'  are 
placed  above  the  sample  in  the  neck  of  the  sack  and  se- 

cured from  damage  l)y  a  few  wraps  of  cord  both  below 
and  above  the  ticket.  The  duplicate  tickets  are  turned 

into  the  sample-office  li\-  the  jigger  boss.  At  times  cer- 
tain sample  returns  an-  desired  ahead  of  all  others;  col- 
ored blank  shipping-tags  are  attached  outside  the  sack 

on  such  samples. 

Within  ordinary  limits  the  size  of  the  cut  does  not 
affect  the  accuracy.  Experiments  proved  that  as  good 
results  could  be  obtained  from  channels  2i  in.  wide  and 

1  in.  deep  as  from  larger  channels  up  to  10  in.  wide  by 
1  in.  deep.  However,  owing  to  the  difficulty  of  obtaining 
good  samples  from  narrow  deep  cuts,  I  prefer  a  width  of 
4  in.  and  a  depth  of  J  inch. 

An  experienced  man  should  average  20  linear  feet  per 
day  of  such  channeling  in  ordinary  (not  silicified)  por- 

phyry ore ;  10  linear  feet,  if  cut  horizontally  in  the  side 
of  a  cross-cut  constitutes  one  sample.  The  jigger  boss  and 
samplers  are  provided  with  a  piece  of  5-in.  board  4  in. 
long  to  measure  the  cut.  The  channels  are  of  uniform 

size;  all  should  cut  the  predominant  structure  at  right 
angles ;  however,  in  the  kind  of  orebody  being  considered, 
most  of  the  channeling  can  be  done  horizontally  in  one 
side  of  the  drift.  In  some  mines  the  channels  are  cut  in 

both  sides  of  the  drifts,  but  unless  some  extraordinary 
circumstance  is  involved,  this  is  unnecessary.  In  one 
large  mine  the  sampling  was  done  in  both  sides  of  the 
drifts;  upon  comparison,  it  was  found  that,  on  about 
30,000  linear  feet  of  drifts,  one  side  averaged  1.86% 

copper,  the  other  side,  1.92%  copper.  The  difference  of 
0.03%  between  the  average  grade  and  the  grade  of  either 

side  did  not  justify  the  expense  of  cutting  the  extra  sam- 
ples. On  small  sections,  sa,v,  in  any  particular  100  ft., 

the  difference  might  appear  greater,  but  in  larger  sec- 
tions the  differences  diminish. 

It  is  practically  impossible  to  tell  the  error  in  the  re- 
sults of  channel  or  groove  sampling  that  appears  to  have 

been  eareles.sly  done.    A  few  examples  will  illustrate  this : 

(1)  An  orebody  consisting  of  stringers  and  copper- 
bearing  veins  from  -^  in.  to  18  in.  wide  through  serici- 

tized and  kaolinized  porphjTy  had  been  sampled  by 
cutting  rough  grooves  ̂   in.  to  f  in.  deep  and  1^  to  2i  in. 

wide.  New  sampling  was  done  with  great  care.  The  re- 
sult of  the  old  sampling  was  1.96%,  of  the  new  sampling, 

1.85%  copper.  (2)  An  orebody  consisted  of  stringers  of 
chalcoeite  and  disseminated  chalcoeite  through  a  serici- 

tized and  fairly  fimi  porphyry,  which  in  places  was  silici- 
fied and  extremely  hard.  The  old  sampling  by  cutting 

grooves  i  to  ̂   in.  deep  and  1^  to  3^  in.  wide  averaged 

1.68%;  the  new  channel  sampling  averages  1.64%  cop- 
per. (3)  An  orebody  similar  to  No.  2  was  sampled  by 

cutting  grooves  ̂   to  1  in.  deep  and  5  in.  wide.  The  old 
sampling  showed  2.08%  ;  the  new.  1.80%  copper. 

With  careful  sampling,  one  set  of  channels  should 
agree  with  another  in  the  vicinity.  The  lower  the  grade 

of  the  material  sampled  and  the  larger  the  lode-area  in- 
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RECORD  OF  CHANNEL  SAMPLES 

^^ne   w»,L;nQ   

L^el   Stop«_ 

Date   .   Samplet_ 

SCALE-I   SPACe-5   f 

NO.  
"7 

'^-IT-^ 

FORM  1:  Card  used  for  record- 

ing progress  of  channel-sampling; 
kept  in  office.  FORM  2:  Card  used 
for  keeping  record  o£  grab-  and 
channel-samples;  kept  in  office. 

FORM  3:  Report-sheet  for  grab- 
samples  of  development  work  and 
composite  samples  of  stopes. 
FORM  4:  Card  used  for  reporting 

and  posting  grab-samples  taken 
in  the  stopes.  FORM  5:  Card 
used  for  posting  in  the  mine  the 

results  of  grab-samples  taken  dur- 
ing development  work.  FORM  6: 

Car-sampler's  report-sheet.  FORM 

7:   Sample-ticket. 
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eluded  in  the  comi>aii.soii.  the  smaller  the  diflfereuce  will 

be,  Iwth  in  pounds  of  eopper  per  ton  of  rock  and  in  per- 
centage of  error.  In  the  course  of  routine  sampling  the 

head  sampler  or  geologist  occasionally  should  pick  out 
certain  blocks  of  ground  for  re-sampling  as  a  check  on 
his  own  work.  It  is  hard  to  say  what  check  should  be 

deemed  satisfactory.  Ordinarj'  porphyry  ore  in  100-ft. 
block,  assaying  between  1  and  1.257( .  should  cheek  with- 

in 0.05%  copper;  ore  between  1.25  and  1.5%  should 
check  within  0.08%  ;  material  between  1.5  and  2%  should 
check  within  0.10%  ;  2  and  3%  ore  should  probably  check 

within  0.2%  copper  in  100-ft.  blocks.  However,  each 
geologist  should  determine  the  limits  for  his  orebodies 
by  trial. 

Before  a  final  estimate  or  extensive  mining  plans  are 

nuulc.  the  sampling-eri-or  of  each  important  orebody 
sliould  be  a-scertained  by  suitable  mill-tests.  If  the  ma- 

terial that  comes  from  the  development  of  a  block  is 

segregated  as  mined  and  then  subjected  to  a  mill-test  the 
iicces-sary  data  are  obtained  at  little,  if  any,  more  expense 
than  if  special  mill-tests  are  made  after  development  is 
completed :  in  many  respects  the  former  plan  is  the  better. 

On  low-grade  material  (say,  1.25%  copper)  in  large 

blocks,  it  has  been  proved  by  an  extensive  series  of  mill- 
tcst.s  tliat  channel-sampling  may  be  done  so  tliat  the  re- 

sult will  be  within  0.03%  of  the  copper  found  by  mill- 
tests.  The  rock  in  this  case  was  monzonite-porphyry  and 
fairly  soft,  the  copper  mainly  as  chalcocite  disseminated 
in  grains  throughout  the  porphyry. 

Ordinarily  in  making  preliminary  estimates  from  good 

channel-sampling  on  ore  assaying  from  1.5%  to  2%. 
when  no  mill-tests  have  been  made,  I  think  from  8  to  10% 
sliould  be  deducted  from  the  average  as  determined  by 
.sampling. 

8.\.MPLiNG  IX  Stopf.s.  When  stopes  arc  low-grade  and 

the  ore  spotty,  the  difference  between  pi'ofit  and  loss  may 
depend  upon  keeping  a  close  control  of  the  grade  of  ore 
that  is  broken.  For  this  purpose,  the  most  satisfactory 

sj'stem  is  to  take  grab-samples  from  the  broken  ore  in  the 
stopes,  to  sample  the  walls  or  roof  by  aid  of  moils  or 

stoper-drills  in  special  instances,  and  to  take  grab-sam- 
lilcs  from  the  mine-cars  at  the  shaft  before  they  are 
dumped  into  the  ore-pocket. 

In  square-set  stopes.  in  Mitchcll-sliee  stopes,  in  flat- 
slice  top-caving  or  brow-caving  slopes,  in  inclined-slice 
slopes,  and  in  any  stope  where  timber-sets  are  used,  the 
lirab-sampler  samples  the  muck  piles,  tacks  on  a  conven- 

ient timber  a  ticket  bearing  the  sample  number  only, 
and  fills  in  on  Form  No.  4  (in  duplicate),  giving  the 
stope  ninnbcr,  floor,  sample  number,  and  description. 

When  the  sample-office  has  filled  in  the  percentag:e  of 
co[)per,  the  sampler  writes  the  percentage  on  the  ticket 
tacked  to  the  timber,  and  also  in  its  proper  place  upon  a 
nuip.  on  a  scale  of  1  in,  to  25  ft.,  which  is  kept  near  or  in 
the  stope  for  reference.  In  case  there  is  doubt  about  an 

exposed  face  being  'ore',  it  is  sampled  by  moil  or  drill, 
and  recorded  on  the  timbers  and  on  the  map, 

Tn  slice-cut-and-fiU  stopes  sampling  is  done  in  the 
same  way,  but,  as  tliere  are  few  timbers  or  none,  the  map 

record  is  more  important.  In  sliriukage  stopes  or  in 

room-and-pillar  stopes  no  grab-sampling  is  done,  but 
channel-cuts  or  a  row  of  stoper-holes  are  made  horizon- 

tally across  the  side  and  at  vertical  intervals  of  five  or 

ten  feet.  The  assays  ai'e  shown  on  vertical  sections  kept 
in  the  stope.  In  sub-level  block-caving  stopes  all  de- 

velopment should  be  grab-sampled,  and  enough  channel- 
ing done  to  determine  the  grade  of  each  section.  This 

sampling  in  the  stojics  teUs  the  mine-boss  the  grade  of 
the  material  from  each  set.  In  case  he  is  uncei-tain 

whether  the  ground  ahead  will  be  'ore',  the  sampler  is 
put  to  work  immediately,  and  the  boss  gets  a  return  be- 

fore anj^  error  is  made.  The  underground  maps  are  used 
in  compiling  a  set  of  office  maps,  from  which  estimates 

of  reserves  are  made.  Also  they  are  of  benefit  in  plan- 
ning the  stoping  operations. 

The  minimum  grade  of  material  to  be  mined  from  each 
stope  is  determined  by  the  superintendent  of  the  mining 
department,  who  informs  the  chief  geologist  and  mine 

foreman,  respectively.  The  results  are  checked  by  gen- 
eral stope-samples  taken  at  the  collar  of  the  shafts.  A 

sampler  is  stationed  on  each  haulage-level  at  the  ore- 
])ockets  and  grabs  a  sample  from  each  car  before  it  is 
dumped.  Cars  from  different  stopes  are  denoted  by 

sticks  carrying  the  stope-number  placed  in  the  cars  at 
the  chutes  by  the  brakeman.  Form  No.  6  is  filled  out  and 

turned  in  by  the  ear-samplers. 

The  composite  grade  of  each  stope  is  known  by  noon 
of  the  following  day,  or  sooner,  and  the  foremen  are 
notified  to  act  accordingly.  At  one  group  of  mines,  by 
careful  work  and  by  the  observance  of  strict  orders  to 
hoist  no  waste,  the  grade  of  ore  was  raised  from  about 

1.75%  to  2.25%,  with  a  consequent  saving  in  dollars. 

An  experiment  was  performed  to  determine  what  size 

of  rock  best  i-epresented  the  grade  of  the  run  of  mine, 
and  it  was  found  that  material  retained  on  a  screen  with 

half-inch  openings  was  the  most  nearly  correct.  How- 
over,  when  loaded  cars  containing  broken  material  rang- 

ing from  dust  to  lumps  12  in.  or  more  in  diameter  are 
hauled  from  the  chutes  to  a  shaft,  almost  all  the  small 
pieces  are  found  to  be  well  below  the  top  of  the  load; 
nearly  all  the  samplers  who  are  told  to  take  a  sample 
with  a  fork  or  punched  scoop  will  be  forced  to  use  their 
hands  as  well.  But  the  idea  as  to  the  proper  size  of 

liieces,  of  not  getting  too  much  fine  or  of  selecting  the 

best-looking  rock,  and  of  taking  a  representative  sample 

from  all  over  the  load,  will  finally  penetrate  the  intel- 
lect of  even  a  foreign  laborer  if  the  sampler-boss  keeps 

patting  him  on  the  back  and  if  his  job  depends  upon  his 
taking  a  correct  sample. 

Sampling  by  car-men  has  proved  a  failure  wherever  I 
h:\ve  seen  it  tried.  Tlieoretically  it  is  all  right,  prac- 

tically the  ear-man  considers  his  business  is  not  sampling, 

and  he  won't  learn  to  sample.  AVhen  employing  regular 

car-samplers,  the  errors  tend  to  compensate:  if  the  re- 
port for  a  day  be  in  error,  over  a  week  or  ten  days  the 

results  will  be  fairly  good,  especially  on  low-grade  por- 
phyry ore.  On  oxidized  or  on  high-grade  sulphide  ore 

this  k\ui\  of  sampling  is  discouraging.     To   show  how 
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errors  compensate,  I  give  the  results  of  si'veral  months 
sampling  of  a  porphyry  mine:  On  298,000  tons  the  ear- 

samples  gave  2.35%  ;  the  mill-headings  gave  2.26%. 
So  many  factors  enter  into  this  problem  of  car-sam- 

pling that  about  the  only  way  the  sampling  error  can  be 
approximated  is  by  trial.  Once  the  results  are  fairly 
close,  one  has  a  pretty  good  chance  of  ascertaining  who 

is  "running  caves'  and  shooting  'easy  to  get'  waste. 
In  drawing  stopes,  during  block-caving  or  shrinkage, 

an  engineer  takes  special  note  of  the  cars  and  watches  the 
material  as  withdrawn,  taking  samples  and  closing  the 

waste-chutes." 
A  regular  schedule  of  routing  all  samples  from  the 

point  where  they  are  taken  in  the  mine  to  the  sampling- 
mill  must  be  worked  out.  Samples  of  water  from  the 

precipitation  plant  are  best  taken  by  attendants,  but  the 
geological  department  may  help  by  reporting  places  in 
the  mine  or  on  the  surface  where  water  is  going  to  waste. 

The  geologists,  particularly  while  going  through  old 
workings,  should  note  the  flow  of  water,  and  if  it  is 
wasting  they  should  have  it  sampled. 

Office  Work  op  Sampling.  In  the  office  the  recording 

of  samples  and  the  making  of  routine  reports  will  occupy 
the  full  time  of  one  or  more  men.  The  employment  of 
new  men  on  this  work  should  be  avoided ;  those  who  are 

good  draftsmen  and  fast  operators  on  calculating  ma- 
chines are  desirable.  Channel-samples  are  ticketed  in 

the  mine  by  the  sampler-boss,  and  duplicate  tickets  are 
brought  into  the  office  at  the  end  of  each  shift,  when  the 
boss  enters,  on  a  printed  form,  the  number  of  samples 

taken  by  each  man,  counting  back-samples  as  one  and  a 
third.  From  the  duplicate  tickets  the  cards  (Form  No. 

1)  are  filled  out,  thus  telling  at  a  glance  how  far  sam- 
pling has  progressed  in  each  working,  and  fixing  respon- 

sibility for  the  work.  The  progress  of  sampling  may 

also  be  shown  on  blue-prints  by  shading  the  sampled  areas 
in  pencil.  This  aids  the  head  sampler  in  directing  the 
work. 

The  assay-office  returns  the  original  channel-sample 
ticket  with  the  assay  recorded  on  it,  and  from  this  ticket 
the  card  (Form  No.  2)  is  filled  out,  the  place  sampled 

being  shown  in  the  column  to  the  right;  the  soluble- 
copper  assay  is  written  in  green  ink  in  the  small  column 
to  the  left.  Soluble  copper  is  determined  on  composites 
only.  Cards  (Forms  No.  1  and  2)  are  filed  vertically  in 

card-index  boxes,  according  to  mines,  levels,  and  work- 
ings numbers.  Ruled  cards  without  printed  headings  are 

used  to  preserve  special  data.  The  data  are  kept  on  cards 
instead  of  in  books  because  of  greater  ease  in  filing. 

From  the  tickets  or  from  the  cards  the  channel-samples 

are  placed  on  the  assay-maps.  Grab-samples  are  origin- 
ally recorded  on  the  maps  in  pencil,  and  later  the  marks 

are  erased  and  the  channel-samples  entered  in  ink.  Chan- 

nel-samples are  not  posted  in  the  mine,  except  the  special 
samples  taken  in  the  stopes. 

Grab-samples  of  waste  broken  in  development  or  pros- 
pect headings  are  reported  to  the  sample  office  on  Form 

■•For  a  method  of  keeping  track  of  this  work,  see  A.  I. 
M.  E.,  LII,  381. 

No.  4  and  are  posted  on  cards  (Form  No.  2),  and  assay- 
maps,  and  in  the  mine  on  Form  No.  5  by  the  samplers. 

The  grab-sampler's  copy  of  this  report  (Form  No.  4) 
has  the  assays  placed  on  it  by  the  sample  office  immedi- 

ately after  the  assay er's  report  is  received,  so  that  the 
sampler  may  never  be  delayed  in  posting  his  returns. 

Grab-samples  of  stopes  are  returned  from  the  assay- 
office  on  Form  No.  4  and  are  placed  on  the  maps  and 
timbers  in  the  mine  by  the  sampler.  At  the  end  of  each 

month,  or  as  desired,  the  samplers'  stope-maps  (on  a 
scale  of  25  ft.)  are  brought  into  the  office,  where  averages 
for  the  different  workings  arc  computed.  Office  maps  of 
the  stopes,  on  a  scale  of  25  ft.,  are  kept,  and  on  these  are 

shown  the  areas  of  different  gi-ades  of  material  as  ex- 
tracted. These  maps  (tracings)  are  used  to  guide  the 

raining  operations  and  to  estimate  the  ore-reserves.  They 
show  the  grade  of  material  in  such  a  way  that  waste  and 
ore  are  made  distinctive. 

If  if  were  not  desirable  to  do  selective  mining,  maps 
such  as  these  would  not  be  needed,  and  the  sampling  and 

map  work  would  be  simplified.  Where  selective  mining 
is  not  attempted  it  suffices  to  keep  an  office  record  of  the 

grade  of  each  stope  for  the  month  as  detennincd  by  car- 
sampling  adjusted  to  mill-headings,  and  record  this  grade 

on  tracings  of  the  engineer's  stope-maps,  showing  the 
work  done  each  month.  The  sample-maps  should  corre- 

spond in  scale  to  the  engineer's  maps  of  the  same  work. 
Standard  sheets  of  tracing-cloth  with  the  general  title, 
co-ordinate  lines,  and  border  printed  by  machine  will 
save  time  and  make  the  drawings  look  better;  they  can 
then  be  filed  easier.  I  prefer  the  flat  filing  of  maps. 
The  mines  should  be  divided  into  sections  so  as  to  bo 

not  over  30  by  30  in.  on  the  scale  of  the  base  map — 50-ft. 
scale  preferred — and  each  assay-sheet  is  made  to  cover 
one  section.  Sheets  can  then  be  filed  by  sections  and 

elevations.  The  system  of  'filing  all  engineering  and 
geologic  data  should  be  thoroughly  worked  out  and  be 
capable  of  expansion  without  becoming  cumbersome. 
The  numbering  of  sections  (1,  2,  3,  4,  etc.)  seems  better 
to  me  than  a  system  in  which  a  section  would  be  called 

3E,  3D,  or  3C.  A  key-map,  to  show  the  sections  and  a 
composite  of  the  mine  workings,  should  be  kept  near  the 
files  for  reference. 

The  car-samples  are  tabulated  in  the  sample  office,  and 
averages  are  figured  over  any  period  desired.  Generally 
reports  of  weekly  and  monthly  averages  for  each  stope 

are  turned  in,  as  well  as  the  daily  reports.  The  geolo- 
gists can  keep  informed  concerning  the  development  work 

by  consulting  the  assay-cards  or  maps,  but  if  the  mine 

department  wishes  special  tabulations  of  the  gi-ade  to  be 

placed  in  the  superintendent's  or  manager's  office  this 
can  be  done  by  recording  the  grade  of  each  heading 

daily  on  wall-sheets. 

Copies  of  a  report  (Form  No.  3),  showing  all  the  grab- 
samples,  are  sent  to  the  mine  superintendent,  chief  geolo- 

gist, and  to  each  mine  foreman  if  desired.  Special  re- 
ports and  plats,  giving  data  on  mine  development  and 

prospecting,  are  made  from  time  to  time.  Maps  of  levels, 
on  a  100-ft.  scale,  showing  only  the  averages  of  samples 
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l,y  r)(i-rt.  hloi-ks  or  by  brt-siks  in  the  grade,  are  desirable 

for  getting  a  general  idea  of  the  mines  and  for  estimates 

of  ore.  Tliese  maps  sliould  be  brought  up  to  date  at  least 
onee  a  mouth. 

The  above  work  gives  the  sampling  office  the  following 
sources  of  information : 

(1)  Cards  and  maps  of  the  channel-sampling  of  all 
development  work. 

(2)  A  record  showing  just  what  part  of  the  work  has 

been  ehannel-sampled,  whether  the  returas  have  been  re- 
ceived or  not,  aud  who  did  each  piece  of  sampling. 

(3)  A  record  of  the  amount  of  work  per  day  of  each 
sampler. 

(4)  Maps  kept  in  the  mine  showing  the  gi-ab-sampling 
of  each  set  or  round  in  the  slice  and  square-set  stopes. 

(5)  Same  as  (4),  shown  by  tickets  tacked  on  timbers. 

(6)  Office  maps  showing  the  grab-sampling  of  each 
stope-floor,  the  waste  and  ore  being  shown  separately 
even  in  small  quantities. 

(7)  R-ecord  of  car-samples  for  each  stope  daily,  giving 
a  quick  method  of  finding  out  which  stopes  are  falling 
behind  in  grade. 

(8)  Daily  record  on  cards  of  grab-samples  from  each 

development  and  prospect  heading.  This  is  posted  im- 
mediately on  receipt  of  assays,  and  is  easier  to  use  than 

maps.  This  record  is  also  found  on  cards  at  each  mine- 
heading. 

.  (9)  Record  on  vertical  sections  of  the  channel-sam- 

pling of  each  room-and-pillar  stopes. 

(10)  Record  of  the  sampling  of  all  sub-caving,  cut, 
and  fill,  and  miscellaneous  stopes  on  the  office  maps. 

(11)  Record  on  cards  and  vertical  sections  of  the 
siimpling  of  each  raise,  winze,  and  shaft. 

(12)  All  the  data  are  filed  systematically  for  quick 
reference. 

(To  he  Concluded) 

Ore   Deposits  of  Cedar   Mountain. 

County,  Nevada 

Mineral 
\ 

The  AjiERic-iN  Engineeeing  Standards  Committee 

has  just  completed  arrangements  by  which  co-operation 
with  the  standardizing  bodies  in  other  countries  will  be 
made  more  effective.  In  doing  this  it  has  followed  the 

recommendations  of  the  unofficial  conference  of  the  sec- 
retaries of  the  national  standardizing  bodies  that  was 

held  in  London  in  April  1921.  In  order  that  all  stand- 
ards shall  be  available  to  the  industries  of  the  various 

countries,  it  is  planned  that  each  national  body  will  use 

the  approved  standards  of  the  other  bodies.  The  Ameri- 
can Engineering  Standards  Committee  (29  West  39th 

street,  New  York  City)  has  available  the  publications  of 
the  standardizing  bodies  in  Austria,  Belgium,  Canada, 
France,  Germany,  Great  Britain,  Holland,  Sweden,  and 
Switzerland.  Ilerpafter  the  A.  E.  S.  C.  will  exchange 
information  regularly  with  the  foreign  bodies  as  to  the 
status  of  work  being  undertaken.  This  information  will 
be  Irmited  to  the  indication  of  the  stage  of  development 
of  the  projeet.s.  it  being  left  in  each  case  to  the  various 
sectional  committees  and  sponsor  bodies  to  decide  to  what 

extent  they  desire  to  exchange  technical  memoranda  or 
drafts  of  standards. 

Cedar  mountain,  in  western  Nevada,  contains  the 

Simon  silver-lead  di.strict,  which  is  the  chief  eenti'e  of 
interest,  and  the  Omeo  gold  distdict,  states  Adolph  Knopf 
in  Bulletin  725-H,  U.  S.  Geological  Survey. 

In  1919  large  l)odies  of  silver-bearing  lead-zine  ore 
were  discovered  below  an  immense  gossan  that  had  been 

known  since  1879  but  had  not  been  thoroughly  pros- 

pected. A  i-ush  to  the  district  took  place  and  the  country 
was  staked  over  a  radius  of  many  miles.  The  area  soon 
became  known  as  the  Simon  district,  from  the  name  of  the 

chief  mine.  The  excitement  quickly  subsided,  however. 

and  by  the  summer  of  1920  work  was  being  done  only  at 

two  places — the  Simon  mine,  in  which  a  large  body  of  ore 
had  been  partly  blocked  out,  and  the  Contact  prospect. 

The  ore  deposits  are  in  the  northern  part  of  Cedar 
mountain.  At  Simon  the  rocks  that  compose  the  range 

are  divided  by  a  great  transverse  fault.  North  of  tlie 
fault  the  range  consists  wholly  of  Tertiary  rocks,  mainly 
rhyolites  and  andesites;  south  of  the  fault  it  consists  of 

Triassic  rocks  which  have  been  intruded  by  grauo-diorite 
and  allied  dikes. 

The  oldest  rocks — those  of  Triassic  age — are  chiefly 
limestones.  The  volcanic  rocks  that  occur  with  them  in 

places  were  erupted  contemporaneously  with  the  deposi- 
tion of  the  limestones,  like  the  lavas  that  occur  in  the 

Triassic  elsewhere  in  Nevada.  The  limestones  and  asso- 

ciated lavas  and  tuffs  were  intruded  by  grano-diorite  at 
the  end  of  the  Jurassic  or  early  in  the  Cretaceous  period, 

and  the  silver-lead  ores  appear  to  have  been  formed  as 
one  of  the  consequences  of  that  intrusion. 

In  Tertiary  time,  after  erosion  had  progressed  far 
enough  partly  to  uncover  the  granite,  volcanic  activity  set 
in  and  large  volumes  of  rhyolite  and  andesite  were 

erupted.  Subsequently,  approximately  late  in  Miocene 
time,  a  great  fresh-water  lake  was  formed  wherein  were 
deposited  the  sandstones,  shales,  limestones,  and  other 
rocks  of  the  Esmeralda  foi-mation.  These  lake  beds  lie 
on  both  flanks  of  Cedar  mountain  and  have  been  folded 

and  considerably  faulted. 

The  ore  deposits  of  main  interest  are  the  silver-bearing 
lead-zinc  bodies  at  the  Simon  mine.  They  consist  of 

galena  and  zinc-blende,  commonly  enclosed  in  a  gangue  of 

ja.speroid,  and  have  resulted  from  the  replacement  of  the 
Triassic  limestone  adjoining  an  alaskite  porphyry  dike. 

These  ores  appear  to  be  of  late  Jurassic  or  early  Creta- 
ceous age  and  to  have  been  formed  in  connection  with  the 

intrusion  of  the  grano-diorite  and  the  associated  dikes. 
The  gold-bearing  deposits  are  quartz  veins  enclosed  in 

the  Tertiary  lavas.  The  veins  are  of  the  well-known 
distinctive  Tertiary  type,  wherein  much  of  the  quartz 
is  pseudomorphic  after  lamellar  calcite.  The  precious 

metal — probably  the  gold-silver  alloy  electrum— is  so 
finely  disseminated  throughout  the  quartz  as  to  be  in- 

visible, and  sulphides  are  absent.  Thus  these  veins  con- 
trast notably  in  appearance  and  content  with  the  lead- silver  ores. 
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Economics  of  the  Rand 

By  F.  Wartenweiler 

*Basic  progress  in  science  is  slow  and  occurs  by 
reasoned  stages.  Many  of  us.  engrossed  in  our  routine 

tasks  and  having  the  responsibility  of  maintaining  a  high 

standard  of  efficienej',  are,  perhaps,  barely  cognizant  of 
the  slow  development  of  the  art  until  we  pause  to  con- 

sider and  review.  It  is  then  that  evolution  is  revealed 
to  us. 

Underground  Features.  In  dealing  with  the  metal- 
lurgy of  the  Witwatersrand  it  is  often  taken  for  granted 

that  the  initial  steps  begin  after  the  ore  has  been  hoisted 
to  the  surface  and  delivered  to  the  reduction  department. 

On  some  mines  this  can  be  accepted  as  the  starting-point 
for  the  beneficiation  of  the  ore.  On  others,  however, 
natural  chemical  processes,  which  affect  the  subsequent 

treatment,  begin  in  the  stope,  the  ore-pass,  and  the  pump- 
sump,  and  it  is  due  to  the  recognition  of  tliis  fundamental 

fact  that  one  large  group  has  begun  ore-treatment  undei"- 
ground,  and  has  thus  extended  the  responsibility  and 
usefulness  of  the  chemist  and  metallurgist.  I  allude  to 
the  chemical  control  of  neutralization  of  acid  mine-water 
by  means  of  lime,  the  settlement  of  sludge,  its  subsequent 

disposal,  and  the  maintenance  of  a  favorable  composi- 
tion of  water  for  re-use  in  aUaying  dust,  in  which  there 

are  pitfalls  unseen  except  by  the  trained  chemist.  The 

precipitation,  from  a  supersaturated  mine-water,  of  the 
calcium  sulphate  formed  in  neutralizing,  or  its  preven- 

tion by  adequate  dilution,  cannot  be  ignored  without  the 

payment  of  the  penalty — scale  in  pipes  or  the  purchase  of 
an  expensive  precipitant. 

Precise  chemical  control  appeals  to  the  economist  and 

mine-owner  as  a  means  of  saving  tons  of  steel  and  other 
material  used  underground,  not  to  mention  that  of  cya- 

nide at  the  surface-plant.  As  an  example  the  experience 
of  one  mine  may  be  mentioned  where,  by  careful  con- 

trol, cyanide  consumption  has  been  lowered  from  0.28  lb. 
to  0.18  lb.  per  ton  of  ore  treated. 

Acidity  in  mine-water  has  been  known  to  be  suffi- 

ciently high  in  some  old  workings  to  cause  blisters.  "We have  also  heard  of  miners  who  have  suffered  from  burns 

because  of  the  strong  alkalinity  of  an  accumulation  of 
milk-of-lime  in  some  back-water  underground.  The  one 
points  to  the  moral  of  the  usefulness  of  information  on 
the  degree  of  acidity:  the  other,  of  wastefulness  of  lime 
when  not  applied  under  precise  control  or  at  the  most 
effective  place. 

The  practice  of  underground  support  by  means  of  ore- 
packs  is  well  known.  In  view  of  the  chemical  and 

physical  alterations  taking  place  in  these  packs  the  ques- 
tion arises  whetlier  such  a  method  of  mining  affects  the 

subsequent  extraction  of  gold,  and  to  what  extent.     No 

♦Abstract  of  the  address  of  the  President  of  the  Chemical, 
Metallurgical  and  Mining  Society  of  South  Africa. 

satisfying  answer  has  been  forthcoming,  perhaps  for  lack 
of  opportunity  to  make  a  definite  test. 

Sand-filling  by  which  residue  is  returned  to  its  place 
of  origin — the  st«pe — has  been  adopted  widely ;  iu  some 
cases  the  sand  has  found  its  way  back  to  the  reduction 
plant  in  small  quantities,  particularly  on  outcrop  mines, 
where  ground  movements  and  consequent  breaking  of 
barricades  has  taken  place.  The  incidence  of  this  acid 
material  in  the  extraction  of  gold  from  the  clean  current 
ore  is  noted  by  reduction  men  to  be  adverse. 

Crushing  and  sorting  operations  are  so  closely  re- 
lated, locally,  as  to  be  dealt  with  under  one  heading. 

This  is  such  an  important  and  comprehensive  subject 

that  it  could  easily  form  the  sole  basis  of  a  paper.  In- 

terest seems  to  have  lagged  of  late  years.  Is  it  becaust- 
the  existing  plants  are  considered  capable  of  fulfilling  ail 

requirements  from  the  point  of  view  of  efficient  crush- 
ing, sorting,  and  low  cost  of  operation?  Not  until  you 

make  a  close  study  of  various  types  of  plants  now  in 

operation  are  you  impressed  with  the  variety  of  objec- 
tives originally  affecting  the  design  of  each. 

The  early  designers,  in  the  pre-conveyor  belt  days, 
built  skyward,  and,  in  conjunction  with  rotary  sorting- 
tables,  they  often  employed  crushers  at  the  highest  point 
of  the  structure  for  cracking  large  rock  prior  to  sorting. 

Many  of  these  old  plants  continue  in  operation,  and  ex- 
cellent work  can  be  done.  Sorting  to  the  extent  of  16% 

has  been  carried  out  in  a  station  of  this  type  by  picking 

out  the  valueless  banket  in  addition  to  the  usual  quartz- 
ite  and  dike  waste. 

We  then  come  to  the  type  of  station  employing  con- 
veyor-belts, and  in  which  sorting  and  crushing  in  two 

stages  is  practised.  Although  the  high  proportion  of 
sorting  possible  with  such  a  design  has  fulfiUed  the  most 
sanguine  expectations  in  this  direction,  lack  of  native 
labor  and  other  economic  factors  have  usuallj'  retired  it 
in  favor  of  the  simple  straight-line  design  now  found  in 

our  later  plants.  Such  a  station,  with  trommel-wa.shing 
or  with  washing  on  a  sharply  inclined  portion  of  the 

sorting-belt,  lends  itself,  by  reason  of  simplicity,  to  mini- 
mum capital  and  running  expenditure. 

One  of  the  latest  plants  provides  for  the  washing  of 

all  the  ore  coming  from  the  mine,  including  the  gi-izzley 
by -pass,  called  unsortable  fine,  which  comprises  as  high 

a  proportion  of  the  ore  milled  as  40%.  This  is  an  inno- 
vation. The  object  is  three-fold :  first,  to  avoid  sending 

slushy  fine  to  the  stamp-mill  bin,  the  moisture  from 
which  leads  to  decay  of  timber  and  battery  foundations: 

It  rusts  steel,  and  indirectly  causes  steel  and  cani-sliaft 

breakage  through  irregular  feed;  second,  all  material 

passing  a  ̂-in.  punched  screen  is  sent  to  its  most  efficient 

srindinff  machine,  the  tube-mill:  third,  the  chemical  mo- 



368 MINING  AND  SCIENTIFIC  PRESS March  18,  1922 

live,  wliifh  allows  thorough  neulralizatiou  with  lime- 
water  of  that  portion  of  the  ore  that  benefits  by  such 
treatment.  It  is  of  interest  to  note  that  as  much  as  15% 

of  the  ore  milled  is  by-passed  by  this  method. 
^Vith  the  realization  of  the  expense  of  conveyor-belt 

wear  and  tear,  the  re-adoption  of  preliminary  cracking 

of  large  rock  is  being  considered  in  order  to  reduce  in- 
cidental rough  usage.  Also  washing-trommels  stationed 

at  the  primary  bins  are  favored  for  the  elimination  of 
the  slushy  fine,  so  that  no  belt  need  become  a  conveyor 
of  a  material  tliat,  having  the  property  of  mobility,  is 

transported  preferably  by  the  impulse  of  a  modem  cen- 
trifugal pump.  The  sorting  percentage  becomes  a  func- 

tion of  the  number  of  native  sorters  and  the  amount  of 

waste  present ;  this  depends  often  on  underground  con- 
ditions and  the  reef  formation.  It  is,  perhaps,  not  al- 

ways realized  that  many  mines,  owing  to  peculiarities  in 
ore-channel,  present  individual  problems  in  sorting  that 

must  be  studied  separately  if  this  important  part  of  ore- 
dressing  is  to  be  conducted  on  an  intelligent  and  scientific 
basis. 

^>TAMPIXG.  The  Californian  stamp  and  its  first  cousin, 
the  Xissen,  have  survived.  There  are  those  in  our  Society 
who  hold  the  view  that  these  will  continue  to  crush  Wit- 
watersrand  banket  at  least  during  our  generation. 

Others  feel  that  improved  modern  ball-  or  tube-mill  de- 
velopment wiU  seal  their  doom  as  an  economical  crusher 

in  stages.  The  question  is  extensive  in  its  bearings  and 
is  most  important.  Working  experiments  have  been 

i-ondueted  recently  on  this  point  at  one  of  the  Par  East 
mines.f  To  what  extent  the  cruslier  and  the  tube-mill 
can  encroach  economically  on  the  domain  of  the  stamps, 

squeezing  it  out  of  existence,  is  a  point  for  careful  trial 
on  an  extended  working  scale. 

It  is  here  that  the  heavy  gravity  stamp  has  reached 

its  highest  state  of  perfection.  The  1850-lb.  Californian 
stamp  at  the  Government  Areas  mill  crushes  28.5  tons 

per  24  houi-s  through  a  screen-aperture  0.625  in. 
square,  while  at  New  Modderfontein  the  1900-lb.  Nissen 
cnishes  31.5  tons  through  a  somewhat  finer  screen.  If 
you  are  statistically  inclined,  the  size  and  power  of  the 

stamp-mills  on  the  Witwatersrand  may  be  illustrated  in 
various  ways.  For  example:  if  all  the  10-stamp  batteries 
were  placed  adjoining  they  would  make  one  continuous 
line  extending  for  a  distance  of  two  and  a  half  miles. 
If  all  the  stamps  were  combined  into  one  the  blow  of 
this  mammoth  stamp  would  be  equivalent  to  a  weight  of 
5200  tons  dropping  eight  inches  99  times  per  minute. 

Since  the  early  Californian  days  the  roar  of  stamp- 
mills  has  followed  the  axe  of  the  pioneer  in  many  parts 
of  the  world,  and  whatever  may  be  their  ultimate  fate, 

to  those  of  us  who  have  spent  many  working-hours  in  a 
stamp-mill,  tlie  surf-like  roar  of  its  many  batteries  wiU 
remain  impressed  in  our  minds  as  symbolical  of  the  rest- 

lessness and  untiring  energy  of  the  gold-mining  industry. 
TuBE-Mn.MNT,.  This  practice  nowadays  appears  to  be 

rather  one  of  detail.    The  tube-mills  are  called  upon  to 

tThe  reference  la  to  mines  at  the  eastern  end   ot  the 
Main  Reef  series. 

grind  to  a  finer  ilegree  of  comminution  than  ever,  one 
plant  delivering  a  final  product  of  which  90%  passes  90- 
mesh.  Good  practice  now  demands  a  coarse  feed,  the  new 
installations  feeding  i-in.  maximum  size.  In  trials  we 

have  experimented  with  feed  as  coai-se  as  that  fed  to stamps. 

Seoop-diseliarges  of  varj-ing  effeifive  lift  with  screen- 
openings  of  ample  size  to  permit  free  discharge  of  the 
spent  pebble  are  generally  adopted  except  on  old  plants 
where  the  use  of  small  motore  does  not  permit  the  re- 

sulting high-power  load.  Shell-liuei-s  of  the  Osboru  and 
El  Oro  type  find  general  favor.  These  are  keyed  and 
require  no  holding-bolts.  Eud  liners  are  either  cast  or 
forged  from  discarded  stamp-mill  shoe-shanks  or  dies. 

No  recent  data  have  been  published  of  the  merits  of 
the  short  6  ft.  diam.  by  16  ft.  long  tube  in  comparison 
with  the  orthodox  size,  5i  ft.  diam.  by  22  ft.  There  are 
also  a  few  6  ft.  diam.  by  20  ft.  mills  in  operation  whose 
performances  have  yet  to  be  compared. 

Since  the  trials  of  the  Giesecke  ball-mills,  to  my  knowl- 
edge, no  further  attempts  have  been  made  with  steel 

balls.  How  effective  a  modem  mill  with  balls  of  large 
diameter  would  be  on  the  banket  leads  to  interesting 

speculation.  It  should  be  recognized  that  this  ore  is  one 
of  the  hardest  and  most  abrasive  known,  and  a  steel  ball 

that  readily  crushes  porphyry  ore  may  prove  impotent 
on  banket.  There  are  undoubtedly  degrees  of  hardness 
and  toughness  in  the  ore  delivered  to  reduction  plants 
scattered  from  Randfontein  to  Springs,  and  it  may  be  no 
idle  speculation  to  look  forward  to  the  discovery  of  an 
ore  that  will  lend  itself  to  a  change  in  the  grinding 
medium. 

Amalgamation.  Like  taxes,  the  ancient  amalgamation 
recovery  method  is  still  with  us,  and  is  responsible  for 

from  40  to  70%  of  the  assa.v-value  of  our  mill-feed. 
While,  with  our  system  of  classification,  preferential 
amalgamation  really  takes  place  in  practice,  the  question 
arises  whether  this  could  not  be  intensified  and  mechani- 

cal contrivance  and  concentration  called  in.  The  day  of 

the  non-amalgamating  ]ilant  and  the  extraction  of  all  re- 
coverable gold  by  cyanidiug  may  arrive.  In  fact,  one 

mine  has  committed  itself  to  that  method,  and  elsewhere 

working  trials  having  this  in  view  have  been  projected 

and  are  only  awaiting  opportunity  and  adequate  sup- 
port. Undoubtedly  the  knowledge  that  visible  coarse 

gold  is  found  in  certain  portions  of  the  richer  mines  has 
acted  as  a  deterrent  with  responsible  officials.  Aside 
from  any  technical  advantage,  the  introduction  of  a 
method  that  reduces  or  eliminates  the  risk  of  mercury 

poisoning  would  appeal  to  a  humane  spirit. 

Cyaniding  and  Chemical  Tre.\.tment.  No  funda- 
mental changes  have  been  effected  in  cyaniding  in  the  last 

few  years.  Considerable  experimentation,  however,  has 
been  conducted  quietly,  resulting  in  gains  here  and  there. 

The  practicability  of  collecting  sand  and  its  treatment  in 
llie  same  vat  is  well  established  at  one  of  the  most  re- 

cently iM-eeted  plants.  Careful  classification  is  a  corol- 
lar.v.  Tlie  importance  of  close  cla.ssification  and  the  ad- 

vantage of  fine  grinding  of  the  pyritic  portion  of  the 
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ore  is  receiving  constant  attention  by  reduction  officials. 

Cyanide  solution  strengi;hs  have  been  on  the  down 

grade,  and  with  the  adoption  of  de-aeration  of  solutions 
prior  to  precipitation  they  will  continue  on  this  course. 
The  saving  of  cyanide  and  zinc  resulting  from  this  con- 

stant pressure  of  experimentation  with  lower  and  lower 

cyanide  strengths  and  with  improved  precipitation  tech- 
nique has  been  considerable.  On  one  group  of  mines 

alone  it  has  amounted  to  £250,000  in  five  years. 

Precipitation  has  received  due  attention,  and  on  some 

of  the  plants  a  feed-rate  per  diem  of  2.3  tons  of  slime 
solution  per  cubic  foot  of  zinc  shaving  in  extractor-boxes 
is  current  practice.  The  Chamber  of  Mines  financed  ex- 

tensive trials  on  the  de-aeration  of  cyanide  solution,  and, 
resulting  from  these,  mechanical  de-aeration  has  been 
decided  on  at  five  reduction  works,  of  which  tliree. in- 

stallations are  in  operation.  The  expectation  of  direct 

and  indirect  economy  promises  to  be  fulfilled.  Interest- 
ing details,  it  is  hoped,  will  be  brought  forward  for  dis- 

cussion this  year. 

Precipitation  research  has  not  been  lacking  within  re- 

cent years ;  the  margin  of  possible  improvement,  how- 
ever, is  small,  and  any  new  process  calling  for  a  new 

installation  with  heavy  capital  expenditure  is  severely 
handicapped  by  economic  considerations. 

Oxidizing  reagents,  by  reason  of  rapidity  of  reaction 
and  expense,  do  not  find  favor.  Their  effect  is  evanescent 
and  apt  to  be  harmful.  The  economical  and  satisfactory 
supply  of  oxygen  continues  to  be  derived  from  the  air. 

Experience  with  de-aeration  has  taught  us  how  readily 

air  dissolves' in  solution  and  how  watchful  one  must  be 
to  prevent  this  at  certain  stages  of  the  cyanide  process. 
Vacuum  filters  are  now  accepted  by  the  majority  as 

standard  slime-washing  equipment  for  new  plants.  The 
washing  is  controllable,  depending  so  much  less  than  the 
decantation  process  on  ratio  of  dilution  and  on  the 
weather.  Many  installations  maintain  a  consistent  daily 

capacity  rate  of  3.5  tons  of  dry  slime  per  leaf. 

Smelting  and  Kefining.  No  innovations  have  been 

introduced  in  recent  years  into  refining  and  smelting  on 
the  individual  mines.  The  large  refinery  erected  near 

Germiston  by  the  Chamber  of  Mines  for  the  pui-pose  of 
refining  the  gold  output  of  the  Witwatersrand  by  the 
chlorine  process  is  about  to  operate  and  will  no  doubt 
offer  an  interesting  study  to  technical  men.  We  hope  to 
be  favored  with  a  description  of  its  technology  in  due 
course. 

Acid  treatment  of  the  gold-zinc  slime  from  precipita- 
tion remains  general  practice,  although  with  the  precepi- 

tation  improvements  referred  to  this  will  possible  be  dis- 
continued. Subsequent  calcination  and  pot  smelting  or 

reverberatory  lead  smelting  is  the  practice  according  to 
preference  or  works  convenience.  Small  blast-furnaces 
are  found  useful  for  smelting  by-products  on  the  larger 
mines.  For  others  the  Witwatersrand  Co-operative 

Smelter,  a  most  excellent  institution,  fills  all  require- 
ments. The  treatment  by  cyanide  of  the  black  sand  or 

pyritie  by-products  from  amalgamation  has  received  at- 
tention by  many  of  our  members  and  is  well  established. 

Schemes  for  utilizing  the  zinc  sulphate  liquor,  now 
wasted,  are  ingenious  and  have  undoubted  merit,  and  I 
confidently  look  forward  to  an  economic  utilization  of 
this  liquor. 

Base  Metals.  During  the  present  slump,  base  metals 
have  been  neglected.  Not  many  miles  from  here  a  silver- 
lead  smelter  was  blown  in  recently,  that  of  the  Trans- 

vaal Silver  &  Base  Metals  Co.,  at  Argent.  Tin  has  been 

smelted  for  several  years  at  the  mines  situated  up-coun- 

try ;  copper  metallurgy'  has  been  practised  at  Messina  and 
the  Falcon  mine.  Great  developments  are  from  all  ac- 

counts taking  place  at  the  Congo  copper  mines.  Rho- 
desia boasts  of  a  large  working  chrome-iron  deposit. 

Pyrite  is  being  mined  in  the  Lydenburg  district,  and, 

after  concentration,  is  sold  to  chemical  plants  for  its  sul- 
phur and  gold.  Considerable  asbestos  and  mica  are 

mined  in  South  Africa,  yet  the  method  of  selection  and 
preparation  for  the  foreign  market,  or  in  other  words, 

the  ore-dressing,  remains  a  sealed  book  to  mo.st  of  us. 

Research.  Our  Society  has  been  noted  for  the  pre- 
sentation of  original  papers  describing  the  results  of  suc- 

cessful constructive  researches  in  pure  .science.  How 
often  negative  answers  are  the  reward  of  long  patient 

searching  in  laboratory  and  works  many  are  aware. 
Such  work,  although  valuable  at  times  in  a  negative 

sense,  is  quietly  buried  in  files. 
Research  is  a  tender  plant  and  requires  a  congenial 

atmosphere.  Inspiration  and  concentration  are  its  com- 
panions. Surroundings,  nature  of  colleagues,  past  suc- 

cesses, praise,  sometimes  condemnation,  are  also  forces 
which  circulate  its  life  blood.  Research  is  said  to  be  the 

occupation  of  a  gentleman.  It  is  a  noble  calling  and 

should,  in  theory,  be  unhampered  by  financial  considera- 
tions. The  scientist  so  engaged  must  have  imagination, 

originality,  and  knowledge  ;  his  mind  should  be  free  from 
all  outside  worries  in  order  to  be  receptive  of  the  small- 

est sign  leading  to  actual  discovery.  These  often  hinge 

on  the  veriest  trifle  or  on  accident.  However,  if  Good- 
year, the  inventor  of  vulcanizing  rubber,  had  not  been 

engaged  in  rubber  research  for  years,  he  would  in  all 

probability  not  have  obsei-ved  the  peculiar  effect  of  heat 
on  a  mixture  of  rubber  and  sulphur,  fallen,  by  accident, 

on  his  stove  and  thus  producing  the  first  vulcanized 
rubber. 

Research  is  often  far-reaching  in  its  indirect  effect.  A 

member  of  our  Council  made  public  at  one  of  the  meet- 

ings a  short  method  of  determination  of  oxygen  in  cya- 
nide solution.  This  method  has  supplied  a  means  of 

obtaining  information  about  our  cyanide-plant  solutions 
which  lias  proved  both  instructive  and  useful. 

Perhaps  I  may  be  permitted  to  indulge  in  a  personal 
reminiscence  while  on  this  subject.  When  engaged  in 

the  early  days  of  eyaniding  on  the  economic  solution  of 

the  Ilomestake  cyanide  problem,  to  our  dismay  the  siind 

charges  refused  to  yield  more  than  50%-  of  the  gold. 

Not  until  the  discovery  was  made  that,  although  well 

drained,  most  of  the  extraction  was  taking  place  in  the 

top  half  of  the  charge,  was  any  progress  made.  The 

chief  then  made  one  of  those  correct  deductions,  char- 
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actcristie  of  his  well-traiued  mintl.  that  owing  to  the 
presence  of  a  strong  oxygen  absorbing  constituent  in  the 

ore  the  bottom  half  of  the  charge  suffered  under  a  de- 
ficiency of  that  necessary  clement ;  and  that,  to  over- 

come the  then  prohibitive  expense  of  double  treatment. 
oxygen  might  be  supplied  by  blowing  air  through  the 
sand  from  beneath  the  filter-mat.  This  proved  to  be 
sound  and  spelled  success  to  the  cyanide  treatment  of 
Homestake  tailing.  Although  apparently  a  small  point, 
in  its  result  it  has  been  of  the  utmost  practical  value. 

As  a  class,  .scientists  and  technical  men  are  inarticu- 

late, and  although  of  no  mean  mentalitj'  and  accustomed 
to  the  acceptance  of  responsibility,  carry  but  little  power 
and  inject  no  force  into  jnililic  life.  Perhaps  studious 
inclination  and  political  disinclination  are  at  the  root 
of  it.  It  is  certainly  to  our  disadvantage  in  these  days 

when  shibboli'ths  by  phrasemongere  swa.y  and  govern 
the  world.  Perhaps  we  prefer  not  to  mix  in  the  poison 
gas  of  public  affairs.  However  that  may  be,  let  us  hope 
that  our  abstinence  will  never  lead  to  the  extinction  of 

civilization.  It  is  held  by  thoughtful  men  that  we  have 
a  public  duty  to  perform  and  a  responsibility  to  accept. 
As  men  trained  in  natural  science  and  di.sciplined  in  the 

hard  school  of  facts  we  are  expected  to  possess  that  con- 
ception of  dut.v  and  love  of  truth  that  leads  to  high 

ideals.  And  one  of  these  may  well  be  the  stimulation  of 

greater  intellectual  and  creative  interest  in  the  every- 
day life  of  those  performing  the  routine  work  of  the  in- 

dustries and  processes  we  have  the  honor  to  organize  and 
direct.  Our  leadership  should  be  an  inspiration  to  those 
engaged  in  the  wide  field  of  applied  science. 
We  are  expected  by  the  country  to  blaze  the  trail  of 

scientifie  and  technical  progress,  not  only  by  transplant- 
ing the  knowledge  and  the  known  processes  of  teeh- 

nologj'  to  these  shores,  but  also  to  create  new  methods 
and  to  discover  fresh  resources. 

Aldminum  castings  are  somewhat  difficult  to  weld 

when  broken,  owing  to  the  liability  of  the  part  drawing 
out  of  shape  while  cooling,  or  cracking  owing  to  the 

locked-up  stresses,  states  the  'Mechanical  World'.  If  the 
part  chfinges  shape  it  will  be  impossible  to  re-assemble  it. 
and  if  held  rigidly  to  a  steel  frame  while  cooling,  so  as  to 
maintain  the  original  form,  there  is  danger  of  cracking. 
One  of  the  most  effective  materials  for  insulating  pre- 

heated aluminum  castings  and  preventing  cracks  while 
cooling  is  dry  soft-wood  sawdust.  The  sawdust  should 

be  us<'d  liberally,  covering  the  welded  casting  to  a  depth 
of,  say,  2  in.  If  dry,  it  is  an  excellent  insulator;  if  the 
easting  is  hot  it  is  likely  to  take  fire  and  smoulder  slowly, 
thus  extending  the  cooling  period  considerably.  An 
aluminum  ca.sting  so  treated  will  be  so  well  annealed 
when  cooled  that  it  can  be  bent  without  fracture.  In 
this  connection  it  is  .)f  interest  to  note  a  method  em- 

ployed by  coppersmiths  to  anneal  large  copper  and  brass 

sheets,  and  keep  them  flat,  described  in  'Autogenous 
Welding'.  The  same  method  is  used  for  aluminum  and 
monel-metal  sheet.s.  After  being  heated  the  sheets  are 
laid  between  dry  pine  boards  and  left  to  cool.  The 
boards  are  excellent  heat  insulators,  and  as  the  wood 

chars  and  smouldere  for  a  time,  the  slow  combustion 
helps  to  maintain  the  heat.  The  sheets  lose  their  heat 

slowly;  and  so  it  is  that,  when  finally  cool,  they  are  soft 
and  easily  bent. 

Regulator  for  Conical  Classifier 

A  novel  type  of  regulator  for  conical  classifies,  illus- 
trated herewith,  is  described  by  H.  Brazier  in  a  recent 

issue  of  the  '  Journal '  of  the  Chemical,  Metallurgical,  and 

AUTOMATIC  REGL'LATOR  FOR  CONICAL  CLASSIFIER 

Mining  Society  of  South  Africa.  The  device  has  been  in 

operation  at  the  Ferreira  Deep  tube-mill  plant  since 
May  1919  and  has  proved  satisfactory.  An  even  feed  to 

the  mill  is  ensured  by  means  of  a  counter-weight,  which 
is  adjustable,  and  which  serves  to  keep  the  valve  opened 
and  balanced  against  the  weight  of  pulp  when  flow  is 
normal.  When  the  pulp  becomes  thin,  the  velocity  of 
flow  is  raised.  The  increase  in  friction  and  pressure 
causes  a  throttling  action,  which  automatically  reduces 
the  amount  to  normal  proportions.  Maintenance  costs 
are  said  to  be  extremely  low. 

During  1920  China  imported  more  than  double  the 
amount  of  silver  imported  during  1919,  in  which  year 
the  imports  were  more  than  double  the  amount  imported 

in  any  previous  year  during  the  ten-year  period  from 
1911  to  1920,  states  a  consular  report.  The  1919  im- 

ports of  silver  amounted  to  62.093.707  taels  ($84,38.5,- 
347),  compared  with  imports  of  126,394,388  taels  ($155,- 
465,097)  in  1920.  In  the  latter  year  33,715,410  taels 
($41,469,954)  of  silver  was  exported.  Gold  imports  for 

1920  were  likewise  large,  only  exceeded  during  the  ten- 
year  period  by  the  1919  imports.  These  imports 
amounted  in  value  to  50.966.880  haikwan  taels  ($62,679,- 

262)  in  1920,  as  compared  with  51,078,643  taels  ($69,- 
415,875)  in  1919.  On  the  other  hand,  a  large  increase 
was  recorded  in  tlie  value  of  gold  exported  from  China, 

which  was  valued  at  68,469,360  haikwan  taels  ($82,217,- 
212)  in  1920,  as  against  9,896,429  taels  ($13,449,247)  in 1919. 
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Quicksilver  Minino;  in  China 

•Quicksilver  has  been  mined  in  the  Toonyen  prefecture, 

Kweichow  province.  South  China,  for  several  eeutui-ies. 
The  land-owners  claim  that  their  ancestors  were  mining 

for  quicksilver  during  the  Ming  Dynasty  (1368-1644). 
Gunpowder  was  introduced  for  the  first  time  as  an  ex- 

plosive about  the  year  1870  by  miners  from  Szeehuan. 
Previously  tire-setting  and  the  hammer  and  gad  were  the 
only  means  of  mining.  The  geological  formation  of  the 
region  is  magnesian  limestone,  in  horizontally  stratified 
beds  of  several  hundred  feet  in  thickness.  The  mineral- 

ized zone  is  roughly  three  miles  square.  The  quicksilver 
deposits  are  not  continuous,  and  they  are  irregular  in 
shape.  The  country  is  cut  by  canyons  running  in  various 
directions,  and  it  is  noticeable  that  those  deposits  which 

are  near  the  rim  of  the  canyons  are  richer  and  more  ex- 
tensively worked  than  those  occurring  farther  afield. 

The  ore  occurs:  (1)  as  impregnation  of  well-defined  beds 
of  limestone;  (2)  along  the  joints,  cracks,  and  planes  of 
.stratification;  (3)  in  isolated  bunches,  nests  or  pockets, 

and  in  cavities  that  contain  ciystalline  aggi'egates  or 
well-developed  crystals  of  cinnabar  in  the  form  of  pene- 

tration twins  of  two  rhombohedra,  associated  with  quartz 

and  caleite;  (4)  irregularly  disseminated  through  a  num- 
ber of  beds  that  have  undergone,  in  most  cases,  consider- 

able local  disturbances.  There  are  two  vaiieties  of  cin- 
nabar. One  is  of  a  bright  and  transparent  red,  the  other 

of  a  dark,  opaque  red  with  which  antimony  is  almost  in- 
variably assoeieted  in  small  quantities.  The  former  is 

known  as  the  red  and  the  latter  as  the  black  cinnabar. 

Pyrite  is  absent.  Native  mercury  is  found  associated 
with  the  antimonial  ores.  These  deposits  are  similar  to, 
and  characteristic  of,  others  in  the  districts  of  Beh-mah- 

tiing,  "Wuchuan,  and  Pachai. 
The  methods  employed  in  mining  and  smelting  are 

crude,  and  conform  to  no  laws  or  regulations.  About 

the  time  of  Mr.  Trythall's  visit,  mining  regulations  were 
issued  by  the  imperial  government,  but  were  never  en- 

forced, nor  was  the  slightest  notice  taken  of  them.  In 

the  mines  known  as  private  mines,  which  have  been  ac- 

quired by  a  company,  the  minei-s  are  required  to  sharpen 
their  own  drills  before  entering  the  mine,  to  drill  and  fire 

two  15-in.  holes.  They  drill  single-handed  with  7-lb. 
hammers,  a  back-hole  counting  double.  The  drills,  J-in. 
diameter,  are  of  iron,  pointed  with  steel  at  both  ends. 

Other  mines,  described  as  public,  are  usually  old  work- 
ings that  have  been  abandoned  by  companies  as  too  poor, 

but  still  containing  patches  of  ore  sufBciently  remunera- 
tive for  individual  miners,  who  are  allowed  to  work  them 

on  payment  of  600  cash  (Is.  7d.)  per  month,  known  as 

'hammer  tax',  to  the  local  magistrate.  The  miners  work 
on  day's  pay  or  on  tribute.  In  the  first  case  the  hours 
worked  amount  at  most  to  six ;  but  every  fifth  day,  being 

'Abstracted  from  a  paper  by  P.  Trythall,  in  Trans.  Cor- 
nish Inst.  Eng. 

market-  and  pay-day,  is  regarded  as  a  holiday,  wlicn  they 
receive  400  ea.sh  (about  Is.).  In  addition  to  the  wages 

they  are  supplied  daily  with  two  meals,  consisting  of 
boiled  rice  and  vegetables,  and  on  market  days  a  small 

portion  of  pork.  The  meals  cost  roughly  50  cash  or  1.6d. 

t^ch.  Thus  a  miner  on  day's  pay  earns,  inclusive  of  his 
food,  130  cash  (4.2d.)  per  day,  and  works  at  the  outside 
24  hours  in  five  days.  Overtime  is  paid  on  all  holes 
drilled  above  two  in  a  shift  at  the  rate  of  1.2d.  per  hole. 
The  tributer  supplies  his  own  tools  and  explosives;  he 
works  without  restriction  on  a  piece  of  ground  allotted 
tc  him  by  the  company;  his  ore  has  to  be  taken  to  the 

company's  smelter  for  treatment.  He  is  paid  for  the 
quicksilver  so  produced  at  a  rate  lower  than  the  pre- 

vailing market  price ;  in  addition,  the  buyer  retains  the 

mercui-y  that  remains  in  the  furnace.  All  taxes  are 
paid  by  the  company  to  the  officials  and  land-owners, 

whether  the  mines  are  worked  on  day's  pay  or  on  tribute. 
In  the  blasting  operations,  after  the  hole  has  been  drilled 
to  the  required  depth,  a  pricker  is  inserted  and  from 
two  to  three  ounces  of  gunpowder  is  tamped  around  it 
with  an  iron  rod,  after  which  the  hole  is  filled  with  cla.y 
or  fine  material  nearly  to  the  top.  The  pricker  is  then 

withdrawn  carefully  by  twisting  it  with  a  pointed  bar 
inserted  in  the  eye  of  the  pricker,  and,  in  the  space  thus 

left,  the  fuse  is  introduced  and  a  conical-shaped  piece  of 
paper  attached  to  the  end  of  the  fuse ;  this,  on  being  lit. 
smoldei-s  and  acts  as  a  time-fuse  imtil  it  reaches  the 

powder.  The  native  fuse  consists  of  a  peculiar  kind  of 

brown  paper,  treated  with  nitre,  and  rolled  tightly,  en- 

closing a  minute  quantity  of  gunpowder.  "When  finished 
it  has  the  appearance  of  a  piece  of  whip-cord.  The  tim- 

ing is  unreliable.  Owing  to  the  inferior  quality  of  the 
gunpowder  (which  is  made  on  the  mines  from  ingredients 
obtained  locall.y),  the  explosive  force  is  small,  only  from 
200  to  300  lb.  of  rock  being  dislodged  per  hole  drilled. 

No  system  of  driving,  sinking,  or  stoping  is  obsei-ved  in 
the  winning  of  the  ore,  the  miner  following  a  stringer 
on  a  mineralized  band  of  ore,  enlarging  or  reducing  his 

working  face  as  the  mineral  widens  or  pinches,  resulting 

in  a  series  of  intricate  workings.  Timbering  is  unneces- 
sary, as  the  groiind  is  compact  and  holds  well,  even  in  the 

largest  workings.  The  ore  is  transported  from  the  work- 
ing-face to  the  surface  by  means  of  baskets  carrying  30 

to  40  lb.,  fastened  to  the  coolie's  back  by  ropes  that  pass 
under  the  ai-ms.  In  the  low  and  narrow  workings  where 

it  is  impossible  to  stand  upright,  wooden  boxes  contain- 
ing the  ore  are  drawn  along  the  floor  by  small  boys, 

crawling,  with  a  rope  passing  around  the  neck,  down 
the  stomach,  between  the  legs,  and  attached  to  the  box. 

On  the  ore  reaching  the  surface,  coolies,  termed  ore- 

pickers,  cob  and  pick  it ;  as  much  as  possible  of  the  bar- 
ren rock  is  discarded.  The  large  crystals  of  cinnabar  are 

detached  by  means  of  a  stout  pointed  wire.     The  ore  is 
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erushed  on  a  large  flat  stone  with  hammers,  to  pass  a 

i-'m.  bamboo  sieve;  if  the  cinnabar  is  of  the  red  variety, 
it  is  panned,  the  concentrate  removed,  and  the  tailing 

treated  for  quicksilver  in  the  furnace  retort.  If  the 

cinnabar  is  black,  the  panning  is  dispensed  with,  and  the 

whole  is  put  direct  into  the  furnace. 

During  the  winter  months,  when  agricultural  labor  is 

more  or  less  at  a  standstill,  numbers  of  persons  turn  their 

attention  to  the  working-over  of  the  old  dumps,  and  may 
be  seen  wending  their  way  to  the  dumps  at  all  hours. 
armed  with  a  basket,  hammer  and  rake,  and  sometimes  a 

lamp,  to  enter  the  abandoned  mines,  returning  with  per- 

haps 10  to  15  lb.  of  picked  ore  containing  1  to  2%  quick- 
silver. This  ore  is  sold  to  the  owners  of  private  furnaces, 

of  which  there  are  a  number  scattered  about  the  district. 

Pumping  is  a  minor  item,  from  the  fact  that  the  deposits 

are  not  deep-seated;  the  deeply-cai-ved  and  fissured 
country  does  not  permit  of  the  accumulation  of  large 
<iuantities  of  water,  which  would  prevent  the  natives 
from  carrying  out  their  primtive  modes  of  mining. 

"Where  water  accumulates  in  sufficient  quantities  to  check 
operations,  a  bamboo  or  wooden  chain-pump  is  installed, 
similar  to  those  used  for  irrigation  purposes ;  if  it  proves 

inadequate,  the  workings  affected  are  abandoned  until 

the  water  recedes.  Ventilation  is  also  a  question  w-hich 
does  not  worry  the  Chinese  miner.  The  imperfect  eom- 
l)Ustion  of  the  explosive,  the  smoke  arising  from  the  oil 
hunps,  the  filthy  habits  of  the  miners  themselves,  and  the 
fact  that  many  live  in  the  mine  for  fear  of  having  their 
rich  ore  stolen,  all  make  the  air  foul ;  often,  on  entering  a 
mine,  it  is  almost  impossible  to  see  how  many  are  at  work 
or  what  is  being  done.  The  miners  will  submit  to  all 
these  discomforts  and  dangers  to  health  rather  than  do 

work  that  would  involve  expenditure  without  direct  re- 
muneration. 

The  furnaces,  built  in  pairs,  arc  2  ft.  6  in.  diam.  and  1 

ft.  6  in.  high.     Each  consists  of  a  cooking-pan,  which 
serves  as  a  receptable  for  the  ore,  resting  on  a  round  fire- 

place made  of  unburnt  brick,  on  which  is  placed  a  similar 

pan  inverted,  with  a  12-in.  hole  in  its  centre.    On  this  is 
built  a  collar  of  clay.  12  in.  high,  strengthened  by  a 
plaited  bamboo  network,  extending  a  few  inches  above 

the  clay  collar,  serving  as  a  support  to  the  upper  pan. 
The  top  of  the  day  collar  is  grooved  in  the  centre,  and  a 

third  pan,  with  a  12-in.  diam.  hole,  rests  on  its  inner  rim, 
and  this,  being  covered  by  an  earthenware  pot  that  acts 
as  a  condenser,  an  annular  space  is  formed  between  the 

groove,  the  lower  part  of  the  top  i)an,  and  the  inner  side 
of  the  bamboo  network.     Three  holes  J  in.  diam.  are 

pierced  tlirough  the  rim  of  clay  on  which  the  topmost  pan 
rests,    and   are   known   as   percentage   holes,   inclining 
toward  the  centre  of  the  furnace.    The  amount  of  quick- 
.silvcr  collected  in  thip  annular  space  depends  on  the  in- 

clination of  the  percentage  holes,  increasing  in  quant.it.v 
as  the  angle  of  inclination  increases.     The  earthenware 
pot  or  condenser  is  luted  with  fine  residues  and  the  bam- 

boo network  is  lined  with  clay.    Wood-fuel  is  used  for 
heating  purposes.     The  usual  charge  for  one  furnace  is 
50  lb.  of  ore.     Tlie  quicksilver  vapors  condense  in  the 

annular  space  and  earthenware  pot.  which  is  clianged  at 
intervals  until  the  ore  is  exliausted,  when  tlie  residue  is 

withdrawn  bj'  means  of  a  shovel  the  blade  of  which  is  at 
right  angles  to  its  handle,  and  replaced  by  another 
charge.  While  the  comlcnser  is  being  changed,  the  ore  in 
the  pan  is  stirred  with  a  wooden  pole,  the  fumes  escaping 

during  the  operation.  The  condenser  becomes  coated 
with  minute  gloluilcs  of  quicksilver :  tliese  on  removal  are 

run  together  In-  rubbing  the  surface  with  a  rag,  forming 
a  pool  at  the  bottotn  of  the  pot.  The  losses,  as  far  as  can 
be  estimated,  vary  between  30%  and  40%  of  the  total 
quicksilver.  The  amount  collected  in  the  condenser 
naturally  depends  on  the  richness  of  the  ore  treated,  and 

.sometimes  as  nuich  as  a  'catty'  (1.3  lb.)  is  recovered. 
The  metal  is  poured  into  bamboo  flasks  and  eventually 

transported  to  the  river-ports  in  pigs'  bladders.  The 
residue,  especially  in  the  case  of  rich  ores,  which  still  con- 

tains imperfectly  burnt  ore,  is  ground  by  hand,  sluiced, 
and  the  concentrate  again  retorted. 

In  addition  to  the  furnaces  at  work  near  the  mines, 

considerable  numbers  are  owned  by  individuals  who 
carry  on  cu.stom  smelting,  receiving  in  payment  the 

quicksilver  collected  in  the  annular  space  through  the 

percentage  holes.  The  ore  treated  in  these  furnaces  is 
obtained  from  the  mines  or  from  tlie  dumps,  and  not  in- 

frequently by  theft.  The  owners  of  private  mines  have 
furnaces  for  rich  ore,  and  others  for  poor  ore;  if  the 

miner  strikes  a  rich  pocket,  the  ore  is  treated  in  the  rich- 
ore  furnaces,  the  percentage  holes  being  so  inclined  that 
the  owner  of  the  furnace  receives  about  40%  of  the  total 
distillate  as  his  share.  This  is  an  established  custom  tn 
which  tlie  miners  willingly  conform. 

\ 

An  apparatus  for  the  settlement  of  slime  has  been  de- 

veloped and  patented  by  T.  Steen.    It  consists  of  a  shal- 
low cylindrical  tank  with  a  deep  conical  bottom  provided 

with  an  outlet  tube.    The  tank  is  filled  with  the  pulp,  and 

a  flat  plate  with  an  outline  corresponding  to  that  of  the 
tank  and  having  a  specific  pressure  corresponding  to  the 

density  and  inner  friction  of  the  thick  slime,  is  placed  on 

the  top  of  the  liquid,  through  wliich  it  sinks  to  a  depth 
where  its  pressure  equals  the  upward  pressure  of  the 

slime,  thus  forming  a  protecting  cover  to  the  layer  of  set- 
tled slime,  at  the  same  time  leaving  an  annular  opening 

between  its  periphery  and  the  walls  of  the  cone.     On 

opening  the  cock  at  the  bottom  of  the  cone  the  hydro- 
static pressure  at  first  prevents  the  slime  under  the  plate 

from  being  drawn  off  until  that  between  the  edges  of  the 

plate  and  the  walls  and  the  small  amount  of  thinner 

slime  above  the  plate  has  been  removed,  after  w-hich  the 
level  of  the  thicker  slime  is  forced  down  until  the  plate 

fits  the  cone  completely,  when  the  flow  of  pulp  stops. 

During  five  recent  and  consecutive  years,  tlie  lo.sses 
from  fire  in  California  averaged  $10,842,774  per  annum, 
an  amount  that  had  it  been  saved  instead  of  wasted  would 
have  sufficed  for  the  building  of  nearly  11.000  homes  at  a 

cost  of  $5000  apiece.  So  much  of  the  loss  from  fire  is 
preventable  that  a  more  intensive  campaign  of  education 
would  appear  to  be  .iustified. 
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The  Mining  of  Oil -Shale  in  Colorado 
By  R.  L.  Chase 

Introductory.  It  is  well  at  the  end  of  a  year  to  look 

back  and  see  what  has  been  accomplished  in  a  construc- 

tive way,  and  especially  is  this  true  of  a  new  and  strug- 

gling industry  such  as  that  of  oil-shale  mining.  This 
article  will  deal  only  with  the  Colorado  shale-fields,  which 
have  attracted  more  attention  than  any  others  in  this 

country.  It  may  be  well  to  mention  here,  however,  that 

deposits  of  shale  are  world-wide. 
The  shale-lands  of  Colorado  were  located  first  as  160- 

acre  placer  claims,  largely  by  local  ranchers  and  other 
residents.  Since  that  time  the  tendency  has  been  for 

companies  to  consolidate  the  claims  into  large  holdings, 
and  by  far  the  greater  part  of  the  work  at  present  is  to 
satisfy  the  annual  assessment  of  $100  on  each  claim  and 
carrying  the  claims  to  patent.  Assessment  work  in  the 
shale-fields  is  different  from  such  work  on  metal-mining 
claims.  On  the  latter,  unless  an  active  adverse  claimant 

exists,  the  assessment  work  is  often  neglected,  or  only  a 

small  part  of  it  is  performed.  On  shale-lands,  however, 
the  Government  became  an  active  claimant  by  the  pass- 

age of  the  Leasing  Bill  on  February  25,  1920,  and  the 

various  acts  and  requirements  of  location  and  the  assess- 
ment expenditures  are  examined  carefully  by  the  Land 

Office  before  it  will  allow  patent  to  issue.  The  ruling  by 
the  Land  Office  that  diamond-drilling  would  count  as 

patent  expenditure  was  helpful,  and  advantage  of  it  will 
be  taken  by  many  shale  companies.  That  expenditures 

for  assessment  work  may  amount  to  a  large  sum  is  evi- 
denced by  the  accepted  estimate  that  over  $500,000  was 

expended  in  the  development  of  Colorado  shale-lands  and 
in  land  purchases  during  the  past  year,  even  during 
business  depression. 

Gr.'Vnd  Valley.  In  this  district  the  most  notable  fea- 
ture has  been  the  acquiring,  largely  by  purchase,  by  the 

Union  Oil  Co.  of  California  of  more  than  20,000  acres 

in  the  upper  branches  of  Parachute  creek.  Upon  the 
larger  part  of  this  tract  the  work  required  has  been  done 
for  patent  purposes  and  the  land  has  gone  to  patent. 

The  Columbia  Oil  Shale  &  Refining  Co.,  controlled  by 

Tennessee  people,  has  acquired  5000  acres  on  the  east- 
middle  fork  of  Parachute  creek,  and  is  doing  the  neces- 

sary work  toward  patent.  The  company  has  built  a  100- 
hp.  hydro-electric  plant,  to  be  used  largely  in  experiment- 

ing with  electrically-heated  retorts.  The  staff  is  at  pres- 
ent engaged  in  hand-sampling  and  testing  1200  ft.  of 

shale  formation.  This  is  one  of  the  few  properties  on 

■which  such  hand-sampling  can  be  done  to  advantage. 
The  Reed-Doyle  interests,  owning  a  large  patented 

tract  immediately  ad.jacent  to  the  town  of  Grand  Valley, 

have  a  new  equipment,  consisting  of  a  surface-tram  to 
transport  material  from  their  main  shale  vein  in  the 

mountain  to  the  plant  in  the  valley.     Crushers,  steam- 

and  gas-engines,  and  a  hoist  were  also  installed.  This 
company  planned  early  last  year  to  use  retorts  and  the 
Taff  process. 

All  the  desirable  land  in  this  district  has  been  acquired 

by  companies  that  are  not  disposed  to  sell,  so  that  at 

present  no  shale-lands  are  on  the  market. 

De  Beque.  In  this  field  the  largest  holding  is  con- 
trolled by  the  Ventura  Consolidated  Oil  Co.  of  Cali- 
fornia, which  has  purchased  a  tract  of  10,000  acres  on 

Brush  creek.  The  main  work  this  year  was  the  success- 
ful diamond-drilling  of  the  holdings.  This  will  give 

much-needed  information  in  regard  to  the  number,  thick- 
ness, and  yield  of  the  various  oil-shale  beds,  and  other 

data  that  are  impossible  to  secure  accurately  otherwise, 

owing  to  the  extreme  ruggedness  of  the  country  and  the 
weathering  of  the  outcrops.  It  would  be  well  if  this 

company  would  give  information  on  the  increase  or  de- 
crease of  oil-content  away  from  the  outcrop. 

The  Index  Oil  Shale  Co.  has  installed  a  Brown  retort, 

of  100  tons  daily  capacity,  on  the  Mt.  Blaine  holdings. 

This  retort  consists  of  a  horizontal  cylinder  2^  ft.  di- 
ameter and  75  ft.  long,  made  up  in  three  sections,  each 

25  ft.  long.  The  shale,  crushed  to  1  in.,  is  introduced  at 
one  end  and  moved  along  by  spiral  fins  to  the  other  end, 

where  the  spent  shale  is  discharged  under  a  water-seal. 
This  cylinder  itself  rotates,  the  gases  being  drawn  off  at 

three  places  and  taken  to  the  air-condenser.  The  inner 
cylinder  is  enclosed  in  an  outer  stationary  cylinder.  The 
interesting  feature  of  this  retort  is  that  the  heating  is 

done  wholly  with  tlie  fixed  gases  given  off  from  the  shale 

during  the  retorting.  These  gases  are  introduced  and 

burned  in  the  space  between  the  outer  stationary  and  the 
inner  revolving  cylinder. 

The  Monarch  Shale  Oil  Co.  erected  a  plant  on  Conn 

creek  and  use  the  Ginet  process.  The  apparatus  consists 

of  a  horizontal  shell  3  ft.  diameter  and  25  ft.  long,  made 

in  ten  sections,  each  30  in.  long,  bolted  together.  Within 

the  shell  is  a  shaft  to  which  are  attached  26  arms  earrj'- 

ing  agitating-shovels.  The  shaft  rotates,  the  shovels  agi- 

tate the  shale,  moving  it  through  the  retort  and  also 

scraping  the  inside  of  the  retort,  so  as  to  remove  the 

carbon.  This  retort  has  39  outlets  that  lead  the  gases 

and  vapors  to  the  condenser.  The  furnace  is  made  of 

fire-brick,  the  heat  Ijeing  supplied  by  oil-  and  gas-heaters. 

After  operations  are  started,  enough  gas  is  produced  to 

supply  the  heat.  An  interesting  feature  of  this  process 

is  that  tlie  shale  is  pre-heated  to  drive  off  moisture  be- 

fore being  charged  into  the  retorts.  Oil  has  been  shipped 

from  this  plant  to  several  metal-mining  companies  for 

experimental  flotation  purposes. 

A  small  unit  of  tlie  Simplex  retort  is  used  on  Mt. 

Logan  near  De  Beque.    This  consists  of  a  retort  in  the 
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foriii  of  a  half  cylinder  21  ft.  long  im-liued  at  au  angle 

.if  14  .  The  retort  is  encased  in  tiro-brick,  the  flat  side 

heing  below.  The  heat  is  applied  on  the  bottom  of  a 

.haiuber  6  in.  deep.  The  sliale  is  ground  to  pass  a  12- 

i.iesh  screen  and  is  carried  ihrougli  the  retort  in  six 

minutes  by  a  serew-conveyor.  This  is  an  experimental  re- 

tort of  a  capacity  of  seven  tons  daily.    On  this  property 

streams.  Geologieally  this  mesa  consists  of  the  lower 
members  of  the  Green  River  (or  oil-shale)  formation,  the 

upper  half  having  been  eroded.  The  crest  of  this  moun- 
tain is  composed  of  h.-isalt,  whieli  forced  its  way  up 

through  the  shale  beds,  covering  the  Mesa  with  basalt 
float  as  far  down  as  the  Colorado  river.  The  centre  of 

the  eruption  coincides  <li>sely  with  the  crest  of  the  moun- 

a  tunnel  has  been  driven  100  ft.  on  an  8-ft.  seam  said  to 

yield  50  gal.  oil  jier  ton.  From  here  the  shale  is  trans- 
ported to  the  retort  by  a  rope  tramway. 

Hattlkment  Mf-sa.  Across  the  vaUey  of  the  Colorado 

river  from  the  main  shale-fields,  and  south  of  the  river, 
iir.-  the  Battlement  Jlesa  shales.  Battlement  Mesa  itself 
is  ii  large  mountain  of  rounded  outline  rising  to  10,000 
ft.,    is    heavily    wooded,    and    is    crossed    by    numerous 

tain.  Several  basic  dikes  cut  through  tlie  shale.  In  the 

area  of  volcanic  activity  much  of  the  shale  is  l)r()ken  and 

burned,  and  the  question  is— to  what  extent  has  the  lava 

affected  the  shale?  This  might  be  answered  by  the  Pure 

Oil  Co.,  which  diamond-drilled  part  of  this  tract  last 
summer. 

Watson  (Utah).    This  field  is  so  close  to  the  Colorado 

line  that  it  may  be  mentioned  here.    It  is  of  arid  charac- 
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ter.  sui-h  water  as  exists  being  too  alkaline  for  use.  The 
White  river  traverses  this  district,  but  at  most  seasons  of 

the  year  it  is  a  sluggish  and  muddy  stream.  The  district 

is  given  over  to  sheep-raising  and  the  mining  of  gilsonite. 
The  Ute  Oil  Co.  owns  large  holdings  along  the  White 

river  and  is  eonstrueting  a  400-ton  Wallace  retort,  which 

will  probably  be  completed  this  year.  This  plant  is  of 
substantial  construction  and  consists  of  two  sections  of 

nine  retorts  each.  Each  retort  will  hold  about  1500  lb. 

per  charge.  The  operation  is  non-continuous,  the  time 
of  run  varying  from  one  hour  to  two  and  a  half  hours. 

Shale  is  crushed  to  i  in.  Each  i-etort  consists  of  an  outer 
and  an  inner  vertical  cylinder  13  ft.  high.  The  outer 

cylinder  is  30  in.  diameter  at  the  bottom  and  24  in.  at  the 

top ;  it  is  encased  in  fire-brick,  the  heat  being  applied  to 
the  outside.  The  inner  cylinder  is  of  such  a  size  as  to 

leave  a  space  of  8  in.  between  the  two.  this  being  the 

thickness  of  the  bed  of  shale.  The  inner  cylinder  is  per- 

forated, a  slight  vacuum  withdrawing  the  gases. 

The  Western  Shale  Oil  Co.  has  a  Galloupe  plant,  which 

was  enlarged  this  year.  The  retort  is  vertical  and  con- 
sists of  an  inner  and  an  outer  cylinder  with  a  space  of  4 

in.  between  the  two  for  the  shale.  The  retorts  are  18  to 

21  ft.  high,  being  bolted  together  in  1-ft.  sections.  Each 
section  has  an  outlet  for  gas  and  vapor.  Fins  attached 

to  both  outer  and  inner  cylinders  serve  to  agitate  the 

shale.  Heat  is  applied  outside  the  outer  cylinder  and 

inside  the  inner  cylinder.  The  retort  is  encased  in  fire- 
brick. No  plant  is  as  yet  operating  continuously  on  a 

commercial  basis;  but  it  must  be  recognized  that  any- 

thing new  is  of  slow  development.  The  industry  is  get- 
ting on  a  firmer  foundation  as  substantial  companies 

enter  the  field. 

Training  the  Engineer 
Asserting  that  the  education  for  the  engineer  is  the 

same  as  for  any  other  individual,  President  John  Grier 

Hibben  of  Princeton  University  declares  in  a  statement 

w'ritten  for  the  American  Society  of  IMechanical  Engi- 
neers that  true  education  has  for  its  object  both  the 

trained  mind  and  the  thoroughly  trustworthy  char- 

acter. One  who  has  a  highly  developed  mental  equip- 
ment without  character  is  a  menace  to  the  community, 

he  states.  One  who  has  character  without  mind,  how- 

ever high  may  be  his  purpose  and  ambition:,  proves  in- 

effectual in  the  contests  and  conflicts  of  life.  "'The  dis- 
cipline of  the  mind  depends  more  upon  the  methods  of 

teaching  than  the  subjects  taught,"  President  Hibben 

continues.  "In  preparing  for  the  career  of  an  engineer, 
as  for  any  otlier  profession,  it  is  indispensable  for  future 

success  and  conspicuous  leadei-ship  that  the  student 
.should  be  led  to  a  firm  grasp  of  fundamental  principles, 

rather  than  the  mere  accumulation  of  facts.  The  funda- 

mental sciences — mathematics,  physics,  and  chemistry — 
must  be  mastered  by  every  student  of  engineering.  To 

acquire  a  knowledge  of  these  sciences,  encyclopedic  in- 
formation is  not  adequate.  Many  centuries  ago  Aristotle 

remarked  that  thei-e  are  two  types  of  mind,  the  one  that 
acquaints  itself  with  tlie  facts  of  a  subject,  and  the  other 

tliat   jjeneti'ates   to   the   rea.sons   underlying   these   facts. 

The   lattei-,    lie   adds,    is   the    philosophic    mind.    By   a 
philosopliic  mind,  Aristotle  meant  what  we  today  would 

characterize  as  the  scientifie  mind.     The  true  engineer 

must  be  the  scientific  engineer,  that  is,  the  one  acquainted 

with  the  great  fundamental  principles  of  the  underlying 

sciences  of  his  profession — one  who  early  acquires  the 
habit  of  asking  why,  and  searching  for  the  answer  with 

eagerness  of  spirit  as  for  a  hidden  treasure.     To  learn  a 

rule  easily  applicable  to  familiar  conditions  and  to  apply 

the  same  with  facility  calls  for  a  mind  of  intelligence, 

of  course,  but  one  acting  only  on  the  low  level  of  routine. 

But  to  encounter  a  problem  not  familiar  l)ecause  dis- 

guised by  entirely  new  conditions,  to  penetrate  to  the 

heart  of  the  difficulty,  to  seize  upon  the  possibility  of 

applying  some  fundamental  principle  of  mechanics  or 

of  mathematical  law,  and  to  devise  a  method  of  pro- 
cedure that  will  attain  the  desired  result — this  requires 

file  talent  of  the  truly  scientific  mind.     Throughout  the 

whole  of  the  training  of  the  engineer  there  must  be  one 

supreme  objective  held  in  view  by  the  teacher  and  by  the 

student  alike — the  development  of  the  resourceful  mind. 
The  difficult  problems  that  come  to  the  engineer,  however 

highly  specialized  his  work  may  be,  cannot  be  solved 
satisfactorily  by  a  knowledge  only  of  his  specialty.     A 

problem  in  mechanical  engineering  may  require  the  me- 
chanical engineer  to  make  an  excursion  into  neighboring 

fields  for  the  solution  of  the  problem.     No  method  in 

education,  moreover,  is  satisfactory  which  appeals  solely, 

or  in  a  large  measure,  to  the  memory.     The  point  of 

attack  must  always  be  the  reasoning  powers  of  the  stu- 
dent.    Not  only  that,  but  there  must  be  in  the  schedule 

of  his  studies  and  in  the  method  of  teaching  a  constant 

stimulation  also  of  his  powers  of  imagination.    I  do  not 

refer  to  the  unlicensed  ranging  of  his  fancy  in   fields 

foreign  to  his  subject,  but  I  do  insist  that  the  mind  be 

quickened  in  the  solution  of  any  problem  by  the  discern- 

ment of  all  the  possibilities  of  solution  which  may  be  dic- 

tated by  the  reason.    When  an  unfamiliar  situation  de- 

velops in  any  engineering  enterprise,  standing  as  a  stub- 

born obstacle  in  the  way  of  progi-ess,  it  is  the  mind  pos- 

sessing imaginative  skill  that  immediately  brings  before 

its  scrutiny  the  complete  array  of  possibilities  of  ex- 

plaining the  fundamental  rea.son  for  the  obstacle,  and  of 

suggesting  a  proper  and  suitable  method  by  which  it  may 
be  overcome. 

"There  is  another  phase  in  the  career  of  the  engineer, 

in  common  with  all  men  whose  work  is  to  possess  some 

permanent  value  for  his  day  and  generation :  He  mu.st 

be  able  to  deal  successfully  with  the  human  elements  in 

his  problelms  as  well  as  tlie  material.  The  engineer  who 

compels  the  forces  of  nature  and  the  powers  of  men  to 

do  his  bidding,  who  brings  to  his  task,  whether  great  or 

small,  a  creative  spirit,  who  regards  obstacles  as  a  chal- 

lenge gladly  welcomed,  and  who  has  the  courage  to  at- 

tempt that  which  to  men  of  restricted  vision  seems  im- 

possible, such  is  the  one  who  not  only  att-iiins  .success  as 

an  engineer  but  is  capatde  of  contributing  rieldy  to  the 

advancement  of  knowledge." 
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Book  Reviews 

Mineral  Land  Surrcjtng.  By  J.  Underbill.  23  7  pp.,  ill. 

John  Wiley  &  Sons,  New  York.  For  sale  by  'Mining  and 

Scientific  Press'.     Price,  $3.50. 

This  Is  the  third  edition  of  a  book  that  describes  the  meth- 

ods used  in  the  survey  of  mineral  lands  in  the  western  por- 
tion of  the  United  States.  It  has  been  revised  to  represent 

present-day  practice;  several  additions  have  been  made,  and 
the  specimen  field  notes  have  been  re-written.  The  contents 
are  as  follows:  I.  Direct  solar  observations.  II.  Solar  at- 

tachments. III.  Measurements.  IV.  Location  surveys.  V. 
Patent  surveys.  VI.  Patent  field  notes.  VII.  Land  office 
and  records.  VIII.  Examination  for  commission  as  U.  S 
Mineral  Surveyor.    Appendix. 

A  IJfe  of  George  WeetlnghonBe.  By  Henry  G.  Prout. 

Chas.  Scribner's  Sons,  New  York.     374  pp.,  ill.     Price,  $2.50. 
An  exceptional  book  giving  an  interesting  account  of  an 

exceptional  career.  The  activities  of  George  Westinghouse 
were  so  many  and  so  varied  and  he  was  engaged  with  so 
many  different  problems  at  the  same  time  that  the  author 
found  it  preferable  to  divide  the  technical  portion  of  the 
book  Into  sundry  sections,  each  treating  of  the  development 
of  one  of  the  arts  or  projects  with  which  the  name  of  West- 

inghouse Is  linked,  rather  than  to  present  a  chronological 
record  of  his  work.  The  following  list  of  chapter  titles  re- 

veals the  remarkable  diversity  of  the  man  as  an  engineer 

and  Inventor:  'The  Air  Brake";  'The  Friction  Draft  Gear'; 
'A  General  Stretch  of  Electric  Activities';  'The  Induction 
Motor  and  Meter';  'The  Rotary  Converter';  'The  Chicago 
World's  Fair';  'Niagara  Falls';  'Electric  Traction';  'Steam 
and  Gas  Engines';  'The  Turbo  Generator';  'Signalling  and 
Interlocking';  'Natural  Gas';  and  'European  Enterprises'. 
George  Westinghouse  is  best  known,  perhaps,  for  his  work 

In  perfecting  the  air-brake  and  for  the  development  of  elec- 
tric-power generation  and  distribution  by  means  of  the 

alternating  current;  these  two  things  are  easily  numbered 
among  the  most  important  factors  in  industrial  progress 

during  the  last  century.  The  technical  chapters  are  com- 
plemented by  several  dealing  with  the  private  life  and  the 

personality  of  George  Westinghouse.  Among  his  friends 
were  numbered  scientists,  statesmen,  and  workmen  in  the 
plants  whose  operations  he  directed.  The  book  is  a  de- 

served tribute  to  an  unusually  useful  man. 

Text-book  of  Inorganic  Chemistry.  By  A.  F.  Holleman 

and  H.  C.  Cooper,  vlil  4-  528  pp.,  ill.  John  Wiley  &  Sons, 

New  York.  For  sale  by  'Mining  and  Scientific  Press".  Price, 
13.60. 

This  is  the  sixth  edition  of  a  well-known  treatise  orig- 
inally written  In  Dutch.  Much  of  the  matter  dealing  with 

modern  atomistics  has  been  re-written.  Due  attention  has 
been  paid  to  the  discoveries  that  remained  unpublished  dur- 

ing the  War.  The  contents  are  as  follows:  Introduction. 
Physical  and  chemical  phenomena.  Chemical  operations. 
The  elements.  Oxygen.  Hydrogen.  The  conservation  of 
matter.  Water.  Compounds  and  mixtures.  Explanation  of 
the  constant  composition  of  compounds.  Atomic  theory. 
Stolchlometrlcal  calculations.  Chlorine.  Ozone.  Hydrogen 
peroxide.  Molecular  weight  from  the  measurement  of  the 
depression  of  the  freezing-point  and  elevation  of  the  boil- 

ing-point. Bromine.  Iodine.  Dissociation.  Fluorine. 
Electrolytic  dissociation.  Sulphur.  Selenium  and  tellurium. 
Thermochemistry.  Nitrogen.  Phosphorus.  Arsenic.  Anti- 

mony. Bismuth.  Carbon.  Silicon.  Germanium.  Tin. 
Lead.  The  noble  gases:  argon,  helium,  etc.  Methods  of  de- 

termining atomic  weights.    Periodic  system  of  the  elements: 

lithium  and  sodium,  potassium,  rubidium,  and  caesium. 
Ammonium  salts.  Salt  solutions.  Acidimetry  and  alkali- 

metry. Copper.  Silver.  Gold.  Beryllium  and  magnesium. 
Calcium.  Strontium  anfl  barium.  Spectroscopy.  Radio- 

active elements.  Definition  of  elements.  Atomic  structure. 

Unity  of  matter.  Zinc.  Cadmium.  Mercury.  Electro- 
chemistry. Boron.  Aluminum.  Rare  earths.  Titanium, 

zirconium,  and  thorium  Vanadium,  niobium,  and  tantalum. 
Chromium  group.  Manganese.  Iron.  Cobalt  and  nickel. 
Platinum  metals.  The  metallic  state  and  intermetallic  com- 

pounds.    Metal-ammonia  compounds. 
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vey, 1921.  25  pp.  From  Mineral  Resources  of  the  United 

States,  1920 — Part  I. 
Zinc  in  1920.  By  C.  E.  Siebenthal  and  A.  Stoll.  1:15,  U. 

S.  Geological  Survey,  1921.  17  pp.  From  Mineral  Re- 
sources of  the  United  States,  1920 — Part  I. 

Gold,  Silver,  Copper,  Lead,  and  Zinc  in  Idaho  and  Wash- 
ington in  1920.  Mines  Report.  By  C.  N.  Gerry.  1:16,  U. 

S.  Geological  Survey,  19  21.  31  pp.  From  Mineral  Re- 
sources of  the  United  States,  1920 — Part  I. 

Gold,  SUver,  Copper,  Lead,  and  Zinc  in  Utah  in  1920. 
Mines  Report.  By  V.  C.  Heikes.  1:18,  U.  S.  GeologicaJ 
Survey,  1922.  23  pp.  From  Mineral  JEl^sources  of  the 

United  States,  1920 — Part  I. 
Gold,  Silver,  Copper,  Lead,  and  Zinc  in  Nevada  in  1920. 

Mines  Report.  By  V.  C.  Heikes.  1:19,  U.  S.  Geological 
Survey,  1922.  29  pp.  From  Mineral  Resources  of  the 
United  States,  1920 — Part  I. 

Gold,  Silver,  Copper,  liCad,  and  Zinc  in  Arizona  in  1920. 
Mines  Report.  By  V.  C.  Heikes,  1:20,  U.  S.  Geological 
Survey,  1921.  26  pp.  From  Mineral  Resources  of  the 
United  States,  1920 — Part  I. 

Iron  Ore,  Pig  Iron,  and  Steel  in  1920.  By  Ernest  F.  Bur- 
chard  and  Hubert  W.  Davis.  1:21,  U.  S.  Geological  Survey, 
1922.  45  pp.  From  Mineral  Resources  of  the  United  States, 
1920 — Part  I. 

West  Virginia  Survey.  Nicholas  County.  By  David  B. 
Reger,  and  Others.  847  pp.,  index,  ill.,  maps.  I.  C.  White, 
State  Geologist,  1921. 

Tin  In  1919.  By  Adolph  Knopf  and  Bertrand  L.  Johnson. 
1:28,  U.  S.  Geological  Survey,  1922.  4  pp.  From  Mineral 
Resources  of  the  United  States,  1919 — Part  I. 

Barytes  and  Barium  Products  in  1920.  By  George  W. 
Stose.  11:23,  U.  S.  Geological  Survey,  1921.  1.1pp.  From 
Mineral  Resources  of  the  United  States,  1920 — Part  II. 

Talc  and  Soapstone  in  1920.  By  Edward  Sampson.  II:  24, 

U.  S.  Geological  Survey,  1922.  13  pp.  From  Mineral  Re- 
sources of  the  United  States,  1920 — Part  II. 

Gems  and  Predous  Stones  in  1920.  By  B.  H.  Stoddard. 
11:25,  U.  S.  Geological  Survey,  1921.  4  pp.  From  Mineral 
Resources  of  the  United  States,  1920 — Part  II. 

Concrete  Stone  and  Concrete  Blocks  in  1920.  By  R.  W. 
Stone.  11:26,  U.  S.  Geological  Survey,  1922.  5  pp.  From 

Mineral  Resources  of  the  United  States,  1920 — Part  II. 
Natural-Gas  GasoUne  In  1919.  By  E.  G.  Sievers.  11:34, 

U.  S.  Geological  Survey,  1921.  15  pp.  From  Mineral  Re- 
sources of  the  United  States,  1919 — Part  II. 

Lignite  in  the  Western  Part  of  tlie  Fort  Berthold  Indian 
Reservation  South  of  Mi.ssouri  River,  North  Dakota.  By 

Clyde  Max.  Bauer  and  Frank  A.  Herald.  Bull.  726-D,  U.  S. 
Geological  Survey,  1921.     175  pp.,  ill.,  plates,  maps. 

Geologic  Structure  and  Oil  and  Gj»,s  Prospe<-ts  of  a  Part  of 
Jefferson  County,  Oklahoma.  By  Heath  M.  Robinson.  Bull. 
726-F,  U.  R.  Geological  Survey,  1921.  26  pp.,  ill.  From 
Contributions  to  Economic  Geology,  1921 — Part  II. 
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UTAH-APEX  WINS  IN  SUPRESEE  COURT 

The  decision  of  the  lower  Federal  courts  in  favor  of  the 

Utah-Apex  Mining  Co.  in  its  litigation  with  the  Utah  Con- 
solidated company  over  orebodies  situated  in  the  Bingham 

district,  in  Utah,  must  stand.  The  Supreme  Court,  on  March 
6,  refused  to  consider  it.  The  Utah  Consolidated  company 
lost  in  the  lower  courts  and  brought  four  cases  to  the  Su- 

preme Court  for  review. 
The  decision  closes  one  of  the  hardest-fought  apex  suits 

REDUCTION  OF  FREIGHT-RATES  ON  SHNE  PRODUCTS 
NECESSARY  TO  RESTORE  TRAFFIC,  SAYS  EXPERT 

Recommending  a  uniform  reduction  of  freight-rates  on 
ores  and  concentrates  throughout  Colorado,  a  revision  of 
rates  on  coal  and  coke  from  producing  centres  to  metal 
mines  and  smelters,  and  a  modification  of  rates  on  lead 

bullion  and  copper  matte  from  Colorado  points  to  the  At- 
lantic seaboard,  to  a  parity  with  those  in  force  prior  to  1918. 

McKinley   W.    Kreigh    addressed   the    Interstate   Commerce 

Utah-Apex  Mine  at  Bingham,  Utah 

In  the  history  of  the  mining  industry.  Conflict  of  the  two 

companies  began  on  November  2,  1919,  before  Judge  Till- 
man D.  Johnson  of  the  United  States  District  Court.  Both 

sides  prepared  long  and  carefully  for  the  legal  battle.  Emi- 
nent mining  lawyers  and  geologists  were  retained  in  the 

case.  Thousands  of  feet  of  workings  were  run  to  demon- 
strate that  certain  geological  conditions  prevailed.  Expen- 

sive glass  and  wire  models  of  the  two  companies'  mines, 
showing  the  vein  systems,  slopes,  and  workings,  were  con- 

structed and  brought  into  court.  Among  the  well-known 
authorities  who  testified  in  the  case  were  Waldemar  Lind- 
gren,  Andrew  C.  Lawson,  Albert  Burch,  George  D.  Blood, 
and  Orrin  P.  Peterson.  Accounting  in  the  litigation  set  the 
value  of  the  ore  which  had  been  involved  in  the  contest  at 
approximately  fl, 200, 000. 

Commission  on  behalf  of  Colorado  metal  miners.  He  stated 
that  nothing  will  restore  the  position  of  Colorado  as  a 
smelting  centre,  except  a  return  to  the  rates  in  force  prior 
to  May  1918.  After  pointing  out  how  Colorado  ore  tonnage 
had  steadily  declined  from  573.827  tons  in  1916.  540,924  in 
1917.  482,834  in  1918,  308,204  in  1919,  298,331  in  1920. 
to  216.000  in  1921  owing  to  increased  rates,  he  said  that  the 
ore  producers  had  been  compelled  to  absorb  the  entire 
amount  of  the  increases,  and  that  many  of  these  producers 

had  been  compelled  to  cease  operations,  which  meant  a 

great  financial  loss  to  the  carriers.  With  the  closing  of  the 

hearings,  it  became  apparent  to  close  observers  that  the 

Commission  was  impressed  with  the  fact  that  the  rate  on 

basic  commodities,  such  as  raw  mine  products,  must  be  re- 
duced it  the  normal  volume  of  traflSc  is  to  be  restored. 
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AI'I'KOI'Kl A  IIOVS   von   MIXTS   AND  ASSAY-OFFICES 

\KK   Ari'ROX'ED 
The  Treasury  Uepartment  appropriation  bill  providing 

fundB  for  the  mint-  and  assay-service  for  the  year  begin- 
ning July  1  next  has  been  approved  by  the  President,  being 

the  first  of  the  appropriations  for  mints  and  assay-offices: 
Mints:  Philadelphia.  $486,600;  San  Francisco,  $273,400; 

Denver.  $184,800;  New  Orleans,  $8700;  Carson  City,  Ne- 

vada. $3900.  Assay-offlces:  New  York,  $323,400;  Installa- 
tion of  ventilating  and  dust-collecting  apparatus  in  the  de- 
posit melting-room  of  the  refinery,  $15,000;  Seattle,  $21,250; 

Boise.  $4900;  Helena.  $4900;  Salt  Lake  City.  $3600;  Dead- 
wood.  $4300.  Office  of  Director  of  Mint,  $23,680;  freight 
on  bullion  and  coin,  $10,000;  contingent  expenses,  $1000; 
examination  of  mints,  $6000. 

SKCRET.UtY  FAIJ.  RECOMMENDS  CONSTRICTION   OF 
BOULDER  CANYON  DAM 

In  submitting  to  the  Senate  his  report  on  the  proposed 
Colorado  River  irrigation  and  power  project.  Secretary  of 

the  Interior  Fall  recommended  that  through  suitable  legisla- 
tion the  U.  S.  government  undertake  the  construction  of  a 

reservoir  at  or  near  Boulder  Canyon  on  the  lower  Colorado 
river,  the  Federal  fund  to  be  reimbursed  by  leasing  the 

power  privileges  incident  thereto.  Under  the  recommenda- 
tion, any  State  interested  in  this  development  would  have 

the  right  at  its  election  to  contribute  an  equitable  part  of 
the  cost  of  construction  of  the  reservoir  and  receive  for  its 
contribution  a  proportionate  share  of  the  power  at  cost,  to 
be  determined  by  the  Secretary.  The  proposal  is  also  made 
that  the  Secretary  be  empowered  at  the  full  hearing  of  all 
concerned  to  allot  the  various  applicants  their  due  propor- 

tion of  the  power  privileges.  The  report  of  the  Board  of 

Engineers,  which  has  been  studying  the  subject,  in  the  Sec- 
retary's report,  states  that  "from  facts  and  studies  of  prob- 

able cost  and  revenue,  we  believe  that  the  Boulder  Canyon 
dam  for  the  combined  purposes  of  flood  control,  irrigation 
storage,  and  power  development  is  physically  practicable  and 

financially  feasible".  It  is  estimated  by  experts  that  with 
1.500,000  acres  of  land  in  the  Lower  Basin  irrigated,  and 
with  fctorage  capacity  of  31,400.000  acre-feet,  it  is  possible 
to  develop  through  the  proposed  project  700,000  hp.  In 
outlining  the  demands  which  would  be  made  upon  the  power 
to  be  developed  by  the  Boulder  Canyon  project.  Secretary 
Fall  places  the  mining  industry  of  Arizona  and  Nevada  first 
on  the  list  of  enterprises  that  would  make  use  of  the  power. 

OFFICIAL  REPORT  ON  OIL  RESOURCES  OP  MEXICO 
IS  ISSUED  AT  MEXICO  CITY 

The  chartographic  branch  of  the  Department  of  Agricul- 
ture and  Public  Works  of  Mexico  has  just  completed  a 

geographical  map  of  mineral  resources.  According  to  this 
report  about  one-fifth  of  the  territory  of  this  republic  is 
capable  of  producing  oil.  The  principal  oil-zones  are  those 
of  the  Taraplco  district,  but  oil  will  be  found  in  nearly  all  of 
the  other  States.  Especially  in  Coahuila,  Durango.  and  Chi- 

huahua large  oil  deposits  are  said  to  exist.  Lower  Cali- 
fornia will  also  some  day  be  a  producer  of  petroleum.  Maps 

of  each  State  are  later  on  to  be  published  by  the  Govern- 
ment indicating  the  most  favorable  locations  for  oil  accord- 

ing to  geologists.  These  maps  will  be  on  sale  or  distributed 
as  a  means  of  encouraging  the  oil  industry  and  assisting  the 

exploration  of  Mexico's  imiiense  area  of  oil  lands. 

ARIZONA 

BIsbec. — The  Calumet  &  Arizona  Mining  Co.  produced 
2.462.000  lb.  of  refined  copper  in  February  because  it  had 
full  ore-beds  at  its  smelting  plant.  This  Is  about  60%  of 
normal  production.     The  beds  were  filled  last  spring  when 

the  smelter  was  shut-down,  the  ore  coming  from  regular 
stoping  as  well  as  fioiii  exploratory  work  that  has  been  car- 

ried on  without  interruption. 

Ajo. — New  Cornelia,  a  subsidiary  of  Calumet  &  Arizona, 
is  on  approximately  a  40%  production  basis.  This  property 
continued  to  operate,  at  a  greatly  reduced  rate,  when  nearly 
all  other  copper  producers  were  idle,  as  it  would  have  been 
costly  to  have  closed  the  leaching-plant.  For  the  treatment 
of  the  sulphide  ores  in  this  property,  comprising  about  80% 
of  the  total  deposits,  a  concentrating  plant  will  have  to  be 
built  within  the  next  few  years.  It  is  planned  to  have  the 
concentrating  plant  ready  before  the  carbonate  ore  has  been 
entirely  mined. 

(CALIFORNIA 

Angels  Camp. — New  development  work  is  being  planned 
at  the  Angels  Camp  Deep  mine,  recently  taken  over  by  A.  G. 

Spaulding  of  the  California  Exploration  Co.  of  San  Fran- 
cisco. John  C.  Benson  will  continue  as  manager  of  the 

property.  The  sinking  of  a  two-compartment  shaft  on  the 
Hale  vein,  east  of  the  present  works,  is  to  be  commenced 
at  once.  It  is  proposed  to  continue  sinking  to  a  depth  of 

1000  ft.  The  shaft  in  the  Hale  vein  is  expected  to  pene- 
trate the  lode  in  its  extension  from  the  Gold  Cliff  mine,  the 

north  boundary  of  the  latter  property  being  identical  with 
the  south  boundary  line  of  the  Hale  claim  of  the  Angels 
Camp  Deep  holdings. 

Grass  Valley. — Encouraging  indications  are  reported  by 
the  Pittsburg  Syndicate  in  its  project  of  developing  a  gravel 
mine  at  Iowa  Hill,  according  to  Lyman  Gilmore.  who  is 
associated  with  the  Syndicate  in  the  enterprise.  Gilmore 

says  that  more  than  2000  ft.  of  tunnels  and  cross-cuts  have 
been  driven. 

Qulncy. — A  new  record  for  production  was  made  by  the 
Engels  Copper  company  during  February,  it  is  announced 
by  W.  R.  Lindsay,  superintendent.  Unusually  high  averages 
were  maintained  throughout  the  last  three  months  of  1921. 
In  January  and  February  more  than  950  tons  of  ore  was 
extracted  daily,  making  a  total  of  30,000  tons  per  month. 
About  500  men  are  employed  at  present.  Some  mines  have 
been  reporting  a  shortage  of  labor,  but  the  Engels  company 
has  been  paying  about  2  5c.  per  day  more  than  the  prevailing 
wages  in  Montana  and  Utah. 

lUndsburg. — The  110-ft.  steel  head-frame  at  the  No.  2 
shaft  of  the  California  Rand  mine  has  been  completed  and 
the  belt-conveyor  from  the  shaft-bins  to  the  mill  will  be  in 
place  shortly.  The  No.  2  shaft  is  vertical,  700  ft.  deep  and 

connected  with  the  No.  1  incline  on  the  11th  or  700-ft. 
level.      The   flotation   mill   is  said   to   be  treating  over   120 

tons  daily  with  satisfactory  results.   High-grade  ore  from 
the  600-ft.  and  700-ft.  levels  of  the  Coyote  mine  is  being 

shipped  to  the  Selby  smelter.  A  body  of  rich  ore  has  been 

opened  within  the  past  week  on  the  600-ft.  level  of  the 

Bisbee  shaft,  south  of  the  Coyote.  The  north  heading  in 

the  Bisbee  workings  and  the  south  heading  in  the  Coyote 

are  said  to  be  less  than  120  ft.  apart.   A  silver  vein  has 

been  opened  on  the  2fl0-ft.  level  of  the  Black  Hawk  mine, 

adjoining  the  California  Rand  and  Bisbee  on  the  south.  The 

vein  has  a  trend  at  right  angles  to  that  of  the  gold  veins 

and  was  found  at  a  cross-fault.  The  ore,  containing  8  oz. 

silver,  is  similar  to  that  of  the  Rand  mine,  the  vein-filling 

showing  the  same  schist  breccia.  The  5-stamp  test  mill  on 

the  Black  Hawk  property  is  treating  ore  from  the  gold  veins, 

extracting  90%  of  the  gold  by  amalgamation.  The  con- 
tinuation of  the  Rand  vein-system  is  to  be  explored  in 

Black  Hawk  territory,  a  short  distance  south  of  the  Bisbee 

shaft.    J.  O.  Greenan  is  superintendent. 

AVhiskeytown.   W.   M.   Parsons,  mining  engineer  of   Los 

Angeles,  lias  arrived  here  to  direct  development  work  at  the 

West  End  mine,  bonded  by  C.  D.  Jones  &  Co.  of  Hollywood. 

The  same  company  some  time  ago  bonded  the  Mascot  mine. 
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The  West  End  mine  has  not  been  worked  since  1915.     The       tunnel, 
re-timbering   of   the    100-ft.   shaft   will   be   among   the    first 
things  to  be  done. 

COLORADO 

Breckenrklge. — The  Parrington  Mines  Co..  recently  or- 
ganized for  development  of  2  5  claims  on  Farncomb  hill,  near 

the  head  of  Little  French  gulch,  has  opened  a  contact  vein 

by  means  of  four  adits  and  now  plans  a  50-ton  cyanide  mill. 
The  ore  opened  at  400,  600,  and  800  ft.  runs  from  $10  to 
$50  per  ton  in  gold  and  silver. 

Creole. — The  new  power-plant  of  the  Midwest  Mining 

company  is  completed  and  machine-drills  are  in  use  extend- 
ing the  tunnel  into  Mammoth  mountain,  to  intersect  the 

Mammoth  lode,  pronounced  to  be  the  extension  of  the  rich 

Amethyst  vein.   Operations  are  shortly  to  be  resumed  on 

the  Bachelor,  on  company  account.  Lessees  on  the  prop- 

erty have  ore  broken  awaiting  the  opening  of  the  roads.   

Commodore  lessees  last  week  forwarded  a  50-ton  shipment 
to  the  Arkansas  Valley  smelter  at  Leadville. 

Cripple  Creek. — February  production  totaled  42,100  tons, 

with  gross  bullion  value  of  $346,850.  The  tonnage  treated 

at  the  Independence  mill  of  the  Portland  company  was  in- 
creased to  23,100  of  an  average  value  of  $3.50  per  ton.  The 

Golden  Cycle  mill,  at  Colorado  Springs,  treated  the  remain- 

ing 19,000  tons  of  an  average  value  of  $14  per  ton.   Di- 
rectors of  the  Cresson  Consolidated  have  declared  the  regu- 

lar quarterly  dividend  of  5c.  per  share  and  5c.  extra,  pay- 
able on  April  10  to  stock  of  record  as  of  March  31.  The 

Cresson  paid  a  10c.  dividend  in  January,  the  iirst  to  be  paid 
since  June  1920.  The  property  is  reported  in  fine  condition 
with  large  reserves  added  by  recent  development. 

Georgetown. — Copper  and  iron  pyrites  assaying  as  high  as 
$148,  chiefly  gold,  has  been  opened  on  the  Capital  group  by 
the  Colorado  Mining  &  Leasing  Co.   A  new  shaft  is  being 

sunk  by  the  Gilpin  Leasing  Co.  on  its  block,  and  a  cross-cut 
will  be  carried  at  100  ft.  to  the  rich  vein  opened  at  the  sur- 

face.  The  Houston  lease  shipped  a  car  of  $100  ore  last 
w^eek. 

Idaho  Springs. — Silver-lead  ore  has  been  opened  in  an 
abandoned  tunnel  in  the  Freeland  district  by  Charles  Olson, 
who  is  now  driving  a  new  tunnel  to  cut  the  vein  at  greater 
depth. 

Leadville. — Contractors  have  taken  over  the  Canterbury 

Hill  tunnel  project  and  are  making  good  progress.  The  con- 
tract rate  is  $9  per  foot. 

Silver  Plume. — The  East  Butte  Copper  Co.  is  rushing  con- 
struction work  on  the  500-ton  mill  now  being  erected  at  Its 

newly  acquired  properties,  in  order  to  derive  as  much  benefit 
as  possible  from  the  high  price  of  silver  established  under 
the  Pittman  Act.  The  mill  should  be  in  operation  within  a 
month.  Careful  estimates  show  at  least  1,000,000  tons  of 
rock  in  the  mine  that  was  thrown  into  stope  pillars  years 

ago,  when  oil-flotation  was  unheard  of,  and  it  was  not  profit- 
able to  treat  ore  averaging  12  oz.  silver  per  ton.  At  that 

time  the  recovery  was  but  40  to  50%.  Under  present-day 
methods  of  treatment  East  Butte  expects  to  obtain  a  yield  of 
from  10  to  12  oz.  silver  per  ton  from  this  ore.  The  dumps 
contain  millions  of  tons  that  should  show  profits  of  from 
$1.50  to  $2.50  per  ton.  In  addition  there  are  possibilities 
in  new  ground  that  may  be  opened. 

TeUuride. — Concentrate  shipments  for  February  totaled 
113  cars,  as  compared  with  143  cars  in  January  and  113 
cars  in  February  1921.  The  Smuggler-Union  shipped  6  3 
cars  and  the  Tomboy  Gold  Mines,  Ltd.,  50  cars. 

IDAHO 

Coeur  d'Alene. — A  contract  to  sink  200  ft.  to  a  new  low 
level  in  the  Morning  mine  has  been  let  by  the  Federal  Min- 

ing &  Smelting  Co.  This  will  give  a  depth  of  2250  ft.  in 
the  mine  at  an  elevation  of  1450  ft.  below  the  main  working- 

~At  the  1500-ft.  level  in  the  Amazon-Dixie  shaft 

a  sump  is  being  sunk  and  a  station  cut  preparatory  to  driv- 
ing a  cross-cut  to  the  vein,  an  estimated  distance  of  500  ft. 

The  shaft  has  been  sunk  from  the  1100  to  the  1500-ft.  level; 
in  the  lower  levels  the  formation  has  changed  from  the  St. 

Regis  to  the  Revett.     The  ore  is  silver-lead-copper. 
The  Independence  Lead  Mines  Co.,  operating  the  Inde- 

pendence and  Gettysburg  groups  at  Mullan,  doubled  its 
working  force  recently  and  is  now  pushing  development 
as  fast  as  possible  in  the  No.  3  tunnel,  according  to  H.  W, 
Ingalls,  superintendent.  Recently  the  No.  1  tunnel  was 
opened.  In  it  about  10  ft.  of  ore  that  will  run  between  20 
and  25%  lead  was  disclosed  within  about  50  ft.  of  the  grass 
roots.  The  No.  2  tunnel  lacks  about  50  ft.  of  being  under 
this  shoot.  The  big  ore-shoot  recently  opened  in  the  No.  3 

tunnel  is  new;  no  surface  work  has  been  done  on  It  hereto- 
fore. 

ftnCHIGAN 

Houghton. — More  tlmbermon  have  been  put  to  work  in 
the  conglomerate  department  of  Calumet  &  Hecla,  which  will 

resume  mining  operations  about  April  1,  and  several  hun- 
dred are  now  employed  in  getting  these  shafts  in  readiness. 

It  is  now  probable  that  eight  shafts  will  be  ready  if  needed. 
It  is  unlikely  that  any  work  will  be  done  at  the  reclamation 
plant  at  Lake  Linden  until  the  ice  is  out  of  Torch  lake. 
The  dredge  is  still  lodged  in  ice.  The  tables  must  be  over- 

hauled and  eletrical  equipment  replaced  before  this  plant 
can  start.  The  date  of  its  resumption  no  doubt  will  be 

largely  determined  by  the  improvement  that  is  made  in  the 

copper  market. 
The  work  of  repairing  and  overhauling  the  Ahmeek  stamp- 

mill  has  been  started.  Only  a  small  force  is  employed,  as 
the  plant  generally  is  in  good  condition,  requiring  only 
minor  repairs.  Ahmeek  will  be  one  of  the  first,  if  not  the 
first,  of  the  Calumet  &  Hecla  subsidiaries  to  get  back  to 
normal. 

At  Seneca  all  drifts  north  from  the  Seneca  shaft  toward 
Gratiot  ground  are  in  good  ore  averaging,  with  reasonable 
selection,  35  lb.  per  ton.  The  third-level  drift,  the  longest 
of  the  openings,  has  been  continuously  in  good  milling 

ground,  with  no  evidence  of  faulting.  At  the  seventh  level, 
south,  the  mineralization  is  heavy.  Eventually  the  third 
level  will  connect  the  Gratiot  No.  2  shaft,  which  is  being 

prepared  for  resumption  of  sinking.  The  collar  in  this 

shaft  has  been  completed  and  the  work  of  re-building  the 

shaft  is  now  under  way  below  the  sixth  level.  The  shaft  is 

bottomed  at  the  13th,  and  sinking  probably  will  be  resumed 

in  four  or  five  months.  Construction  of  the  new  power-  and 
engine-houses  and  railway  tracks  will  be  pushed  as  soon  as 
the  snow  leaves  the  ground. 

MONTANA 

Great  Palls. — The  American  Zinc,  Lead  &  Smelting  Co. 

has  purchased  a  controlling  interest  in  the  Silver  Dike  Min- 
ing Co.,  whose  properties  are  near  here.  Including  money 

expended  for  development  work,  the  company  paid  approxi- 

mately $125,000  for  its  Silver  Dike  holdings.  There  is  indi- 
cated an  orebody  containing  approximately  500,000  tons  of 

silver-lead-copper  ore,  which  will  average  from  assays  to 

date  about  $10  per  ton  gross  on  present  metal  prices.  The 

mine  is  situated  about  2A  miles  from  the  railroad;  with  the 

transmission  line  of  the  Montan?,  Power  Co.  available  as  a 

source  of  power,  and  with  plenty  of  water  and  timber  avail- 
able, it  is  expected  a  low  cost  can  be  obtained.  Concentrates 

can  be  shipped  to  the  Anaconda  smelter  at  Great  Falls,  or 

to  the  Helena  smelter  of  the  American  Smelting  &  Refining 

Co.  The  Silver  Dike  holdings  comprise  an  orebody  about 

700  ft.  above  the  foot  of  a  small  mountain.  It  is  a  zone  of 

brecciated  porphyry  opened  by  a  tunnel.  If  further  develop- 
ments prove  up  the  indicated  ore,  a  mill  of  about  350  tons 

daily  capacity  will  be  built. 
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NEVADA 

(iuldlleld. — The  SUver  Coin  group  of  silver  claims,  situ- 
ated 23  miles  south-east  of  Goldfleld.  has  been  acquired  by 

the  Grandma  Consolidated  Mines  Co.  Development  work 
will  commence  at  once. 

HornsUver. — A  raise  3  5  ft.  above  the  sixth  level  in  the 
south-east  drift  of  the  Orleans  mine  has  opened  a  body  of 
ore  that  averages  J20.80  per  ton.  Work  is  being  done  on 
the  700-ft.  level,  where  milling-ore  has  been  developed  not 
only  In  the  drift,  but  in  a  winze  sunk  to  a  depth  of  80  ft. 
  Work  on  the  Nevada  Eagle  mine  is  progressing  on  the 
MT,-tt.  level  and  in  a  raise  of  50  ft.  there  has  been  found 
some  ruby  silver.  The  ore  in  the  last  60  ft.  of  the  lower 
drift  averages  $22.12  per  ton. 

Ix)velock. —  The  mill  of  the  Arizona  Mines  Co.  at  Union- 
ville  has  been  started  after  several  months  of  tests.     The 

property  was  formerly  a  noted  producer  of  silver.   A  new 
vein  of  milling  ore  has  been  opened  on  the  900-ft.  level  of 
the  Rochester  mine,  considerably  east  of  the  main  ore- 
bearing  area.  The  vein  is  over  four  feet  wide  and  its  dis- 

covery opens  to  mining  a  new  and  promising  portion  of  the 
property. 

Mlnden. — After  a  delay  of  more  than  two  months  the 
cross-cut  from  the  200-ft.  shaft  on  the  Veta  Grande  mine 
has  been  cleaned  out  and  drifting  will  be  resumed.  When 
the  water  drove  the  miners  out  of  the  cross-cut  it  was  in 
approximately  200  ft.  and  had  just  passed  through  nine  feet 
of  a  formation  that  indicated  the  approach  to  ore. 

Tonopah. — By  an  agreement  entered  into  between  the 
West  End  and  the  MacNamara  companies  the  former  will 

furnish  the  latter  with  ore  adequate  to  keep  its  mill  operat- 
ing at  capacity  for  24  hours  per  day.  The  mill  has  been  run- 

ning light  on  custom  ores,  and  the  West  End  has  not  been 
able  to  treat  more  ore  at  its  own  mill,  having  reached  its 
capacity  of  1650  tons  per  week.  By  the  new  arrangement 
the  MacNamara  will  continue  to  receive  and  treat  custom 
ores  and  at  the  same  time  take  care  of  1500  to  2000  tons  per 
month  from  the  West  End,  which  has  been  producing  at  a 
rate  in  excess  of  the  capacity  of,  its  own  mill. 

Dividend  No.  36,  that  provides  for  the  distribution  of 

$69,635.72,  or  5c.  per  share,  has  been  declared  by  the  Tono- 
pah Extension  Mining  Co.  It  is  payable  on  April  1  to  stock- 

holders of  record  at  the  close  of  business  on  March  11. 
With  the  payment  of  this  dividend  a  total  distribution  of 
$2,948,000  to  stockholders  will  have  resulted,  or  $52,000 
less  than  $3,000,000. 

Vir(dnla  City. — Development  work  of  the  Middle  Com- 
stock  Mines  Co.  has  set  some  new  records.  Two  drifts, 

north  and  south  in  the  lode,  and  one  cross-cut  in  Hale  & 
Norcross  ground  have  been  making  4  5  ft.  advance  daily, 
or  an  average  of  15  ft.  in  three  shifts  for  each  heading.  It 
is  said  that  this  work  has  exposed  a  large  tonnage  of  ore 
;  veraging  above  $10  per  ton.  After  a  considerable  delay, 
caused  by  deep  snow,  the  electric  locomotive  ordered  some 
time  since  has  been  delivered  at  the  Hale  &  Norcross  tunnel 
and  the  mining  plant  is  complete.  It  is  reported  that  Dr. 
M.  R.  Ward,  president,  and  Charles  M.  Schwab,  the  leading 
figure  In  financing  this  enterprise,  will  arrive  at  Virginia 
City  early  in  April  to  inspect  the  property.  The  options  on 
the  Middle  Minos  group  of  old  bonanza  mines  run  to  June  1, 
but  a  first  payment  was  made  more  than  a  month  ago.   
The  United  Comstock  Mines  Co.,  now  building  a  2500-ton 
cyanide  mill  In  American  Flat,  will  add  a  large  number  of 
men  to  its  construction  foices  within  another  week.  Work 
on  the  mill  has  been  impeded  by  storms  of  great  violence  and 
by  deep  Snow,  blocking  all  roads  to  the  plant.  The  approach- 

ing headings  of  the  10,000-ft.  haulage  tunnel,  between  the 
Belcher  and  Knickerbocker  shafts,  will  connect  within  the 

next  week.  Cross-cuts  are  being  driven  through  the  lode 
from   the  tunnel,  which  is  in  the  foot-wall  country,  and  a 

number  of  ore-passes  are  being  prepared  to  convey  ore  from 
the    intermediate   tunnel   and   other   repaired   or   recovered 
workings.   At  the  north  end  of  the  lode  the  Mexican  mill 
is  treating  130  tons  of  ore  daily  from  the  Consolidated  Vir- 

ginia and  Ophir  mines,  the  latter  having  in  sight  a  substan- 
tial tonnage  of  good   mill-grade.   The   Sierra  Nevada  is 

driving  a  cross-cut  from  the  1000-ft.  point  in  its  Cedar  Hill 
tunnel.  A  cross-cut  on  the  Sutro  tunnel  level  in  the  Union 
has  been  driven  over  900  ft.  to  prospect  the  lode  in  un- 

explored territory.   Near  Gold  Hill  the  Pittsburg  Com- 
stock lower  tunnel  is  advancing  on  the  Bright  Star  vein  and 

nearing  a  point  under  the  old  surface  stopes  that  yielded 
bonanza  ore,  while  a  drift  and  cross-cut  in  the  north  vein 
are   showing    stringers    of    sulphide    of    low    value.   The 
Comstock  Silver  has  opened  good  ore  in  a  winze  from  its 
Umatilla  tunnel  and  in  a  west  drift  on  the  265-ft.  level, 
driven  from  the  Scheels  incline  to  connect  with  the  com- 

pany's main  Overland  shaft. 
UTAH 

Alta. — Twenty  inches  of  high-grade  ore  assaying  45.9% 
lead  and  84. 8  oz.  silver  has  been  exposed  in  the  Emma  mine, 
according  to  M.  M.  Johnson,  consulting  engineer.  This 
showing,  which  was  opened  in  a  raise  from  the  Bay  City 
tunnel  on  the  Montezuma  fault,  lies  in  a  favorable  bed  with 
three  feet  of  mill-ore  on  the  foot-wall.  Inasmuch  as  this 
deposit  is  believed  to  be  an  extension  of  the  old  Gunderson 

stope,  which  produced  millions,  the  company  is  much  en- 
couraged by  the  discovery. 

Three  feet  of  high-grade  ore  has  been  opened  in  a  cave 
in  the  South  Hecla  property,  according  to  George  H.  Watson, 
president.  This  ore  was  found  in  the  Rustler  drift  at  a 
depth  of  about  1200  ft.  below  the  surface  and  2000  ft.  from 
the  portal  of  the  Quincy  tunnel.  Samples  of  the  ore  are 
said  to  assay  132  oz.  silver,  $2.50  gold,  5%  copper,  and  9% 
lead.  The  cave  is  about  40  ft.  long,  5  ft.  wide,  and  70  ft. 

high. 

Beryl. — Development  work  in  the  Pinto  Iron  Mountain 
district  being  done  by  the  Copper  Zone  Mining  Co.  is  en- 

couraging, according  to  F.  A.  V.  Kesselhut,  consulting  en- 
gineer. A  full  face  of  high-grade  gold-silver  ore  has  been 

opened  at  a  depth  of  10  00  ft.  below  the  surface  on  the  foot- 
wall  side  of  a  strong  fissure  traversing  soft  dolomitic  lime- 

stone. The  company  is  now  driving  its  drift  along  the 
fissure  to  its  intersection  with  the  main  porphyry  dike  on  the 
contact. 

Eureka. — Tintic  mining  men  are  following  with  close  in- 
terest the  result  of  exploration  work  being  done  on  the  1100- 

ft.  level  of  the  North  Standard  mine.  Interest  has  resulted 
not  so  much  because  of  the  size  and  value  of  the  orebody 
as  from  the  fact  that  the  recent  discovery  indicates  that  the 
Tintic  Standard  ore-channel  extends  several  miles  northward 
from  that  mine.  Approximately  2000  ft.  south  of  the  North 
Standard  shaft,  the  Chief  Consolidated  company  is  running 
drifts  from  the  1440-ft.  level  of  the  Water  Lily  shaft  to 

explore  the  northern  extension  of  the  Tintic  Standard  chan- 
nel. If  the  strike  in  the  North  Standard  develops  into  a 

large  orebody,  it  will  mean  much  to  the  East  Tintic  district. 
A  station  has  been  cut  at  the  1400-ft.  level  of  the  Chief 

Consolidated  No.  2  shaft  and  drifting  has  been  started.  This 
is  the  third  level  to  be  prospected  in  this  shaft.  Two  other 
levels  are  being  run;  one  on  the  1600  and  the  other  on  the 

1800-ft.  level.  On  the  1400-ft.  level,  drifting  will  be  car- 

ried on  to  the  east  of  the  shaft  in  order  to  reach  the  por- 

phyry-lime contact  in  the  shortest  possible  distance. 

Production  of  ore  by  the  Tintic  mines  for  the  week  end- 
ing March  4  totaled  122  carloads  as  compared  with  148 

carloads  for  the  week  preceding.  Output  follows:  Tintic 

Standard,  43  cars;  Chief  Consolidated,  36;  Eagle  &  Blue 

Bell,  9;  Grand  Central,  6;  Iron  Blossom,  5;  Colorado,  5; 
Victoria,   5;   Centennial-Eureka,   2;   Swansea,   2;   Alaska,  2; 



March  18,  1922 MINING  AND  3CIEN  TIFIC  PRLSS 381 

Empire  Mines,   1;   Bullion-Beck,  1;    Dragon.   1;    Gemini,   1; 
Eureka  Mines,  1;  Sunbeam,  1;  Tintic  Drain  Tunnel,  1. 

Park  City. — Park  City  mines  increased  their  output  of 
ore  from  2814  tons  for  the  week  preceding  to  3  03  2  tons  for 

the  seven  days  ended  March  4.  Most  of  the  increase,  how- 
ever, was  due  to  the  increased  tonnage  produced  by  the 

Judge  allied  companies.  Production  follows;  Judge  allied 

companies,  1.59  7  tons;  Silver  King  Coalition,  SS5;  and  On- 
tario, 550;  total,  3032  tons. 

Salt  Lake  City. — Arrangements  tor  a  number  of  plans  for 
the  stimulation  of  the  mining  industry  in  Utah  are  being 
made  by  the  mining  committee  of  the  Commercial  Club.  An 
invitation  will  be  extended  by  the  club  to  the  American  In- 

stitute of  Mining  Engineers  to  hold  its  1922  convention  in 
Salt  Lake  City.  Plans  are  being  considered  for  a  banquet, 

to  be  given  by  the  mining  committee,  to  which  all  Utah  min- 
ing operators  will  be  invited.  The  purpose  of  this  banquet 

will  be  not  only  to  celebrate  the  achievements  of  the  mining 
committee,  but  to  awaken  a  spirit  of  co-operation  among 
Utah  operators.  Celebration  of  the  sixtieth  anniversary  of 
the  location  of  the  first  mining  claim  in  Utah  in  September 
is  also  planned. 

WASHINGTON 

Colville. — The  tunnel  at  the  Chloride  Queen  mine  has  en- 
tered rich  ore,  according  to  Dave  E.  Zent,  manager.  Some 

of  this  ore  assays  46%  lead. 

Keller. — A  vein  of  silver-lead  ore  at  the  Iron  Creek  mine. 
12  miles  north  of  here,  is  believed  to  be  the  richest  find 
ever  made  in  the  San  Poll  mining  district.  Plans  have  been 
made  to  double  the  capacity  of  the  small  cyanide  plant  at 
the  mine. 

BRITISH  COLUMBIA 

Hud.son's  Hope. — The  Peace  River  Gold  Dredging  Co., 
which  recently  absorbed  the  Ingenika  Gold  Mining  Co.,  has 
made  arrangements  to  start  dredging  operations  on  the 

Peace  river,  above  Hudson's  Hope  Canyon,  during  the  com- 
ing summer;  eight  carloads  of  machinery,  including  the 

dredge,  have  been  delivered  at  Spirit,  and  are  being  hauled 

from  there  to  the  company's  property.  The  company  has 
leased  dredging  ground  along  14  miles  of  the  river.  This 
has  been  thoroughly  explored  during  the  last  two  years, 
and,  it  is  expected,  will  give  a  profitable  return. 

New  Hazeltoii. — The  ore-bins  at  the  Silver  Standard  mill 
have  been  filled  to  capacity,  and  a  quantity  of  clean  ore  has 
been  sacked  ready  for  shipping.  The  mill,  which  has  been 
closed  for  some  18  months,  will  be  re-started  as  soon  as  the 
necessary  repairs  can  be  made  to  the  flumes  that  carry  the 
water  that  provides  the  motive  power.  At  the  present  time 
these  are  frozen  solid,  and  little  can  be  done  until  the 
weather  breaks.  In  the  meantime  development  work  will  be 
continued  in  the  mine. 

Quesnel. — All  indications  point  to  a  marked  revival  of 
mining  and  prospecting  in  this  district  during  the  coming 

summer.  Prospectors  already  are  assembling  in  consider- 
able numbers  at  Cedar  creek,  which  is  the  centre  of  the  ex- 

citement, although  practically  no  prospecting  can  be  done 
before  the  beginning  of  April.  The  New  York  syndicate  that 
bonded  the  Pratt  and  Lyons  claim,  on  which  the  original  dis- 

covery was  made,  has  shipped  in  a  quantity  of  machinery. 
The  first  payment  on  the  claim  falls  due  on  April  15.  The 
consideration  is  unofficially  stated  to  be  $200,000.  The 
property  is  situated  on  Cedar  creek,  a  tributary  to  Quesnel 
lake. 

Renata. — O.  W.  Wheeler  and  associates,  who  own  the 
Mountain  Chief  mine,  have  made  what  appears  to  be  an 
important  find  on  the  50-ft.  level;  it  consists  of  a  strong 
body  of  copper-carbonate  ore.  running  between  20  and  30% 
copper  and  carrying  in  addition  a  small  quantity  of  silver 
and  gold. 

Stewart. — R.  W.  Wood,  of  the  Premier  Gold  Mining  Co., 
was  here  recently,  and  has  taken  options  on  a  number  of 
claims  in  the  vicinity  of  the  Premier.  Recently  the  Premier 
company  bought  550,  out  of  a  total  of  1500  shares  in  the 
B.  C.  Silver  Mines,  Ltd.,  which  adjoins  the  Premier  on  both 

north  and  south.  Wood  stated  that  the  company  was  ac- 
quiring such  claims  as  it  was  thought  might  be  useful  in  the 

further  development  of  the  mine.  The  company  now  has 
430  men  on  its  payroll. 

Trail. — The  ore  receipts  at  the  smelter  for  the  last  week 
in  February  amounted  to  7086  tons,  the  only  independent 
shippers  being  the  Bell,  at  Beaverdell,  with  4  7  tons,  and  the 
Standard,  at  Silverton,  with  8  2  tons.  Owing  to  the  prob- 

ability of  a  long  strike  in  the  Crow's  Nest  Coal  Fields,  the 
company  is  stocking  a  large  supply  of  coke.     It  is  stated 

Railway  Near  Alice  Arm  in  British  Colnmbia 

that  in  the  event  of  a  prolonged  strike  the  Consolidated 

company  will- erect  by-product  coke-ovens  here,  and  use  coal 
from  the  Princeton-Nicola  or  the  mines  situated  on  Van- 

couver Island. 

Vancouver. — During  the  last  two  weeks  divers  have  been 
salvaging  the  copper  that  fell  into  Burrard  inlet  when  part 
of  the  C.  P.  R.  pier  collapsed;  the  bulk  of  the  metal  has 
been  recovered. 

Victoria. — R.  S.  Maybee,  of  this  city,  has  purchased  a  con- 
trolling interest  in  the  Indian  mine,  in  the  Salmon  River 

district.  A  lode  of  milling  ore,  ranging  from  6  to  14  ft.  in 

thickness,  has  been  traced  for  1000  ft.  by  open-cuts,  while 
in  some  of  the  cuts  there  is  two  or  three  feet  of  galena  ore. 
carrying  on  an  average  2  oz.  silver  per  unit  of  lead,  that 
can  be  shipped. 
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>UKXlCO 

Chihuahua. — A  new  group  of  mines  has  been  taken  up  by 
Anastasio  Parra.  It  is  composed  of  12  contiguous  claims 

situated  in  the  Ocanipo  mlnliif;  district  near  the  old  Promon- 
torio  mine,  east  of  the  San  Francisco.     The  ores  from  this 

district   carry   gold,   silver,   and   lead.   Agapito   .Millan   is 

preparing  to  work  the  Trickner  mine  in  the  Ocampo  region. 

This  property  Is  situated  on  the  El  Trigo  ranch  and  is  tra- 

versed by  a  strong  vein  of  gold  and  silver.   In  the  Guer- 
rero district,  Benedict  Rojo  is  opening  some  new  properties 

in  the  vicinity  of  the  Divina  Providencia  and  San  Juan  de 
Dios  mines.  He  is  preparing  to  work  both  the  Virgin  Pura 
and  the  Aurora  properties. 

John  Jaynie  has  located  the  Esperanza  mine,  comprising 
five  claims,  carrying  gold,  silver,  and  lead,  situated  in  the 

Cordero  camp  near  Parral.  The  survey  will  include  a  por- 
tion of  the  old  Boquilla  mine,  which  was  allowed  to  go  by 

default,  near  the  Santa  Eduwigs.  San  Antonio  Chico.  Luz, 

and  Tokio  properties.   Salome  Botello,  a  prominent  at- 
torney of  Monterrey,  is  filing  on  several  groups  of  mines  in 

the  Sierra  Colorada,  of  the  Camargo  district. 
ZacatccaM.- — Dr.  Fred  W.  Taube,  of  this  city,  has  taken  up 

the  Ampliacion  del  Centenario,  a  group  of  ten  mining  claims 
In  the  Gil  mountains  near  the  City  of  Zacatecas.  It  is  situ- 

ated a  short  distance  south-east  of  the  original  Centenario 

mine.  Development  work  is  to  be  commenced  on  this  prop- 
erty within  a  short  time.     The  official  survey  and  plans  are 

being  made  by  Francisco  Lopez.   Prospero  Ternes,  of  the 
Minillas  camp,  has  re-filed  on  a  portion  of  the  old  San  Pedro, 
El  Porvenir,  and  Santo  Domingo  mines  in  the  municipality 

of  Ojocaliente.  These  mines  were  recently  declared  for- 
feited. Some  of  the  old  workings  are  to  be  cleaned  out,  with 

the  expectation  of  making  substantial  shipments  soon. 
Bernabe  H.  Cruz,  of  Monterrey,  has  filed  several  new  loca- 

tions with  the  mining  agent  at  Concepcion  del  Oro.  Two  of 
the  principal  groups  taken  up,  and  which  will  be  extensively 
developed,  are  the  San  Pedro  y  Pablo  and  the  Minerva.  Both 

carry  silver,  lead,  and  iron.   Manuel  M.  Trevino  has  ap- 
plied for  titles  to  the  vacant  ground  around  the  Cuatro 

Amigos,  San  Jose,  Aurora,  and  La  Sierra  mines  in  the  Con- 
cepcion del  Oro.  The  surveys  are  being  made  by  E.  N. 

Abbott. 
ONTARIO 

Cobalt. — The  La  Rose  Consolidated  has  declared  a  divi- 
dend of  10%,  payable  on  April  20.  The  annual  report  shows 

profits  of  $126,088.  and  as  the  dividend  calls  for  $150,000 
the  balance  will  come  from  surplus,  which  on  December  31 
amounted  to  $555,910.   At  the  Silver  Cliff  mine  good  ore 
is  being  taken  out.  yielding  between  40  and  50  oz.  per  ton, 
being  about  double  the  silver  content  of  ore  previously 
treated. 

Klrkliind  Ijikc. — The  Hyland-Kirkland  has  changed  hands, 
having  been  purchased  by  British  and  Canadian  interests. 

Arrangements  have  been  made  for  exploration  by  diamond- 
drilling,  with  M.  T.  Barney  in  charge.  The  property  com- 

prises 561  acres  south  of  the  Hunton  Kirkland.  A  merger 
of  the  Ontario  Kirkland  and  the  Montreal  Kirkland  is  being 
arranged  Involving  the  organization  of  a  new  company  with 
$5,000,000  capital,  of  which  $1,500,000  will  be  allotted  to 
the  Ontario  Kirkland  and  $1,725,000  to  the  Montreal  Kirk- 

land.    Montreal  capitalists  are  interested. 
Toronto. — The  Professional  Engineers  Bill  now  before  the 

Ontario  Legislature,  providing  that  engineers  must  be  pro- 
fessionally organized  and  that  all  engineering  work  by  others 

than  registered  engineers  be  prohibited,  was  strongly  op- 
posed by  the  mining  interests.  An  amendment  has  been 

adopted  which  exempts  mining  work  from  the  operation  of 
the  bin.  but  leaves  mining  engineers  free  to  register  If  they 

wish  to  become  entitled  to  describe  themselves  as  "regis- 
tered professional  engineers".  This  amendment  is  generally 

acceptable  to  the  mining  Industry. 

1 PERSONAL 
Charles  A.  Gr<><'n.  of  Imlay,  Nevada,  is  in  San  Francisco. 
,1.  11.  Tyrrell  and  Mrs.  Tyrrell  left  Toronto  for  England  on 

March  8. 

.Andrew  W.  NowbeiTy,  of  New  York,  was  here  this  week, 
after  a  visit  to  Tonopah,  Nevada. 

Carl  N.  Anderson  passed  through  San  Francisco  on  his  re- 
turn to  Portland,  Oregon,  from  Yuma,  Arizona. 

C.  W.  Purington  has  been  at  Vladivostok  during  January 
and  February,  and  has  now  returned  to  Yokohama. 

W.  J.  Quigley,  of  El  Paso,  has  returned  from  Chihuahua. 
Mexico,  and  is  here  on  his  way  to  British  Columbia. 

Walter  B.  Gatt's  is  now  in  charge  of  the  smelter  of  the 
American  Smelting  &  Refining  Co.,  at  Morris,  Chihuahua. 

S.  F.  Shaw  is  now  the  manager  of  the  properties  of  the 
Cia.  Minera  de  Penoles  in  the  Sierra  Mojada  district,  Mexico. 

Jesse.  .1.  MacDonakl  is  doing  examination  work  for  the 

Philadelphia  Mining  Co.  in  the  Bradshaw  mountains.  Ari- 
zona. 

A.  B.  Parsons  is  visiting  Los  Angeles.  On  March  29  he 
starts  tor  New  York,  to  join  the  editorial  staff  of  the 
'Journal-Press'. 

I).  H.  Bradley,  .Ir.,  of  San  Francisco,  is  returning  to 
Nogales,  Arizona,  where  he  has  been  on  protessional  work 
for  the  last  month. 

E.  I'.  Mathewson.  on  his  arrival  from  Burma,  gave  an 
address  before  the  Mining  Association  of  the  University  of 
California  on  March  14. 

Willam  H.  Webster,  assistant  manager  for  the  Copper 

Queen  Branch  of  the  Phelps  Dodge  Corporation,  has  re- 
signed, and  will  move  to  New  York  shortly. 

Frank  L.  Stack  expects  to  return  to  the  United  States  in 
May,  having  successfully  developed  a  new  type  of  anode  for 
the  electrolytic  tank-house  of  the  Chile  Exploration  Co. 

C.  Colcock  Jones  has  returned  to  Los  Angeles  after  an 
absence  of  several  months  in  the  various  oil  regions  of 
Mexico  in  the  interest  of  the  Union  Oil  Co.  of  California. 

James  R.  Hobbins,  who  for  the  past  six  years  has  been 
district  manager  for  the  Montana  Power  Co.  at  Great  Falls, 

is  assistant  to  the  president  of  the  Anaconda  Copper  Min- 
ing Co. 

Eugene  R.  Day,  of  Wallace,  Idaho,  mining  operator  of  the 
Coeur  d'Alene  district  of  northern  Idaho,  died  at  Spokane, 

Washington,  on  February  11,  after  several  months'  illness. With  his  two  brothers,  Harry  L.  Day,  of  Oakland,  California, 
and  Jerome  J.  Day,  of  Moscow,  Idaho.  Eugene  R.  Day  owned 

a  controlling  interest  in  the  Hercules  silver-lead  mine  at 

Burke.  In  addition,  the  three  brothers  controlled  the  Tam- 
arack &  Custer  mine.  He  was  born  at  Truckee,  California, 

in  August  1874,  and  removed  to  the  Coeur  d'Alene  district 

with  his  parents  in  1886.  Besides  his  brothers,  he  is  sur- 
vived by  two  sisters  and  by  his  widow,  who  live  at  Portland, 

Oregon. 

In  the  'Mining  and  Scientific  Press'  of  February  25.  1922, 

the  pages  are  misnumbered  so  that  269  and  270  are  ap- 

parently lacking.  No  matter  is  omitted,  however,  the  error 

being  one  of  numbering  only.  Pages  281  and  282  are  the 

last  pages  in  the  issue  of  February  2  5  and  are  repeated  as 

the  first  two  pages  in  the  issue  of  March  4.  This  statement 

is  made  to  explain  any  future  question  as  to  the  apparent 
faultinoss  of  Vol.  124  when  bound. 
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THE   MBT ARKE^T 

METAL  PRICES 

San  FranoisfO.   March  14 

Aluminum-dust,  cents  per  pound    65 
Aluminum  sheets,  cents  per  pound    60 

Antimony,   cents   per   pound    6 — 8 
Copper,   electrolytic,    cents   per   pound    1.3 — 13.7,5 
Lead,  pig.  cents  per  pound    4.95 —  6.ii5 
Platinum,   pure,   per  ounce    $90 
Platinum.  10%  iridium,  per  ounce    $100 

Zinc,   slab,   cents  per   pound    (i.50 — 7.50 
Zinc-dust,    cents    per    pound    9.00 — 9.50 

EASTERN    METAL   MARKET 

(By  wire  from  New  York) 

March    13. — Copper  is   more    active    and   strongrer.      Lead    is   steady    and 
firm.     Zinc  is  quiet  and  higher. 

SILVER 

Below  are  given  oflQcial  or  ticker  quotations  lor  silver  in  the  open  market 
as  distinguished  from  the  fixed  price  obtainable  for  metal  produced,  smelted. 
and  refined  exclusively  within  the  United  States.  Under  the  terms  of  the 
Pittman  Act  such  silver  will  be  purchased  by  the  United  States  Mint  at  $1 

per  ounce,  subject  to  certain  sm^ll  charges  which  vary  slightly  but  amount 

to  approximately  three-eighths  of  one  cent.  The  equivalent  of  dollar  silver 
ilOOO  fine)  in  British  currency  is  46.65  pence  per  ounce  (925  fine),  calcu- 

lated at  the  normal  rate  of  exchange. 

Date 
Mch. 7. 

8. 
9. 

10. 
11. 
12 
13. 

Nev 
c 

  64 
  83 
  64 
  85 
  64 
Sunday 
  63 

1920 
.133.77 
.131.27 
.135.70 
.119.58 
.103.69 
.    90.84 

f  electrol 

Sunday 

1920 
.  .19.25 

ff  York  London 
ents          pence 

35              33.121,4 
50              28.87  Vi 
25              33.25 
13%         33.75 
35            33.25 

87%        33.37% 
Monthly 

1921         1923 
65.95        65.45 
59.55        65.38 
58.08            
59.33           
59.90            
58.51            

COP 

srtic.  in  cents  per  e 

  13.75 
  12.75 
  12.75 
  12.75 
  13.75 

  13.87  Vi 

Monthly 

1931          1933 
12.94        13.54 
12.84         13.95 
12.20            
12.50            
12.74            
12.83            

Jan. 
Feb. 

Mch. 

averag 

July 

Aug. 

Sept. 

Oct. 
Nov. 
Dec. 

PEB 

ound. 

Jan. 

Feb. 

Mch. 

averag 
July 

Aug. 
Sept. 

Oct. 
Nov. 
Dec. 

Average  we 

30   
6   

13   
20   
27   
6   

13 

ek  ending 

Cents 
65.46 

66.35 
65.75 65.44 
64.00 

63.44 64.21 

1921 59.99 

61.59 
88.23 71.00 

88.24 
65.78 

ek  ending 

Pence 35.06 
35.00 34.22 

34.23 
32.92 

32.52 
33  28 

Jan. 

es 

Avf 

.30. 

6. 13. 

20. 
27. 
6. 

13 

1920 

.92  04 

.96  23 

.93.66 

.83.48 

.77.73 .64.78 

rage  we 

1932 

Feb. 
Mch. 
Apr. 
May 
June 

Pn 

Date 
Mch. 

ceB  c 

8 
9 

10 

11 
13 
13 

.13.48 

.13.29 ,. 

.13.17 '\ 

.12.88 .13.60 

.13.58 

13  77 

Jan. 

ea 
1920 

.19.00 

.19.00 

.18.75 

.16.53 

.14.63 

.13.18 

1921 
12.46 

11.71 
12.03 12.66 

1307 
13.64 

1923 

Feb .  .19.05 
Mch .  .18.49 

Apr. 
May 
June 

.  .19.23 

..19.05 

..19.00 
:;:: 

LEAD 

Lead  is  quoted  in  cents  per  pound,  New  York  delivery. 
Date 
Mch. 7 

8 
q 

.  .    4.70 

.  .    4  70 
Jan. 
Feb. 

average 
July 

Aug. 

Sept. 
Get. Nov. 
Dec. 

Average  week  ending 
.iO   
6   4.70 4  70 

.  .    4.70 13.. 
SO.  . 

4  70 
10 
11 
12 

13 
Sunday 

1920 
.  .    8.85 

1931 
4.98 
4.54 
4.06 
4.32 

5.01 
4.67 

.  .    4.70 

.  .    4.70 

.  .    4.70 
Monthly 

1933 
4.70 
4.70 

4  70 27. 
4  70 6. . 4  70 

Jan. 

13.  . 

B 

1920         1931         1 
.    8.63           4.75 
.    9.03           4  40 
.    8.08           4  61 
.    7.28           4.7(1 
.    8.37           4.70 
.    4.76           4.70 

4.70 

1932 
Feb .    8  88 
Mch. 
Apr 

..    9.33 

.  .    8  78 
May 
June 

..    8.56 

..    8.43 

Prices  in  New  York. 

1920 1931 1932 
Jan.     .. .  .  .63.74 35.94 32.04 
Feb.    .. .  ..59.87 33.18 30.74 
Mch.   .. ...61.93 38.87 
Apr.    .. .  .  .63.17 30.36 .... 
May    .. ...54.99 32.50 
June   . . ...48.33 29.39 .... 

TIN 

in  cents  per  pound. 

Monthly  averages 
1930  1931 

July      49.39  27,69 
Aug   47.60  28.35 
Sept   44.43  26,70 
Oct   40,47  37,70 
Nov   36.97  28.93 
Dec   34.13  33.49 

Zinc  is  quoted  as 
in  cents  per  pound. 

Date 

ZINC 

spelter,  standard  Western  brands.  New  York  delivery. 

Average  week  ending 

Mch. 7 

4.97  Vi 

Jan. Feb. 30.  . .    4,93 

it 

5.00 

13. . 
.    4,84 

10 

5.00 " 30.. 

.    4.85 

11 5.00 " 27.. 

.    4.86 

12 
Sunday Mch. 

8.. .    4,93 
13 

5.0.-) 

13.. 
,    5.00 

Monthly 
averages 

1920 1931 1922 
1920 1921 

1922 

Jan. 
..    9.56 5.88 5.05 

July 

.    8.18 
441 Feb. 

.  .    9.15 

5.34 4.85 Aug. 
.    8.31 4.89 

Mch. .  .    8.93 5.19 

Sept. 

.    7.84 4.74 
Apr. .  .    8.78 5.37 Oct. .    7.50 

5.09 

May 

..    8.07 5.37 
Nov. 

.    6.78 
6.18 

June ..    7.93 

4.96 Dec. 

.    6.03 524 

QCICKSLLTEB 

The  primary  market  for  quicksilver  is  San  Francisco.  California  being 
the  largest  producer.  The  price  is  fixed  in  the  open  market,  according  to 
quantity.     Prices,  in  dollars  per  flask  of  76  pounds. 

Date  I   Feb.      28   50.00 
Feb.       14   50.00       Mch.       7   60.00 

31   50.00    I         ••        14   50.00 
Monthly  averages 

1922 50  00 

1930 

Jan   89  00 
Feb   81.00 
Mch   87.00 

Apr   100.00 
May          87,00 
June         85.00 

1931 

50,00 48,75 

45,88 46,00 

50  00 49,50 

50.00 

1920 

July      88  00 
Aug   85,00 
Sept   75,00 
Oct   71.00 
Nov   58,00 
Dec   52.50 

1921 
47.76 
47.60 
47.60 
46.35 
40.40 49.50 

1933 

OCTLOOK  FOR  COPPER 

In  estimating  the  future  of  the  copper  industry  in  the  United  States. 
answers  to  several  questions  should  be  sought.  Two  of  these  are.  accord- 

ing to  a  recent  report  by  the  chairman  of  the  Twelfth  Federal  Reserve 
District;  <a)  What  is  the  present  productive  capacity  of  the  mines  and 
refineries  of  this  country,  and  of  the  world,  in  relation  to  the  present  con- 

sumption of  the  world?  (b)  What  may  be  the  consumption  of  the  world 

during  the  coming  j-ears? 
The  record  yearly  output  of  mines  in  the  United  States  was  that  of  1918. 

1,900,000.000  lb.,  and  of  the  world  that  of  1918.  3.360.000.000  lb.,  figures 
which  may  be  taken  as  the  present  productive  capacit.v  of  mines.  This 

country's  present  annual  electrolytic  refining  capacity  is  over  3.500.000 
lb.  The  record  yearl.v  consumption  of  the  world  was  that  of  191H  when 

it  slightly  exceeded  the  world's  production  during  the  same  perioil.  but.  due 
to  the  abnormal  demands  of  the  W<ar.  this  figure  is  of  little  value  totlai'. 
No  later  statistics  of  world  consumption  are  available,  but  it  seems  cer- 

tain that  in  19',:0  it  did  not  equal  world  consumption  in  1913  (3.300.000,- 
000  Ib.l,  (Production  in  the  two  years  was  about  the  same,  but  stocks 
increased  b.v  a  greater  amount  during  1930.)  And  in  1931  world  con- 
.sumption  did  not  equal  that  of  1930  (the  world  trend  is  clearly  shown  by 
statistics  for  the  United  States).  Annual  world  consumption  today  is  not 
so  great  as  in  19l;j,  when  it  w:is  3,300.000.000  lb.  Thus  it  may  be 
concluded  that  before  production  again  equals  the  present  prcKiuctive  ca- 

pacity of  the  world,  not  only  will  the  pre-war  rate  of  consumption  have 
to  be  regained,  but  it  will  have  to  be  considerably  inci*e;vsed.  The  present 
capacity  of  electrolytic  refineries  in  the  United  States  alone  is  greater  than 
pre-war  consumption  of  the  world,  and  the  output  c.-ipacity  of  domestic 
mines  not  far  below  it. 

From  1894  to  1914  the  consumption  of  copper  by  the  world  increased 
at  an  annual  rate  of  ft"'",,  accoixling  to  figures  prepare<l  by  the  Federal 
Reserve  Bank  of  New  York. 

World  consumption  in  the  years  1013  and  1013  was  double  that  in  the 
years  1900  and  1901.  It  would  be  futile  to  conjecture  whether,  if  it  h.ad 
not  been  for  the  War.  this  rate  of  ann\ial  increase  would  have  i-ontinueil 
with  the  result  that  world  consumption  in  1!I'>1  would  have  been  3.500.- 
000  000  lb.  Because  of  the  intcr\'eution  of  the  War.  checking  the  ex- 

pansion of  many  lines  of  industry,  and  lessening  the  purchasing  lor  con- 
suming) power  of  the  world's  population,  the  chief  value  of  this  figure  of 

the  annual  rate  of  increase  is  in  answering  this  question:  After  the  pre- 
war rate  of  consumption  is  restored,  and  when  industry  is  ag.iin  expanding 

its  plants  and  increasing  its  equipment,  wh.at  rale  of  increase  in  the  con- 
sumption of  c-opper  may  be  expected  to  obtain?  It  would  be  dangi-rous  to 

assume  that  the  pre-war  rate  would  continue  indefinitely,  notwithstanding 

frequently  expressed  expectations  of  gi'cat  expansion  in  the  electrical  in- 
dustry, the  principal  consumer  of  coiiper.  The  ele<tri<-al  industry  was  a 

rapidly  growing  industry  prior  to  the  War.  but  experience  has  shomi  that 
the  expansion  of  other  new  industries  has  not  been  unlimiUsI,  that  a 
slowing  down  in  the  rate  of  growth  h.as  sooner  or  later  occiirnil 

MONET  AND  EXCHANGE 

Foreign  quotations  on  March 
Cable       
Demand     .  ,  ,  . 
Cable        
DenL-uid     .  .  .  . 
Demand      

14  are  as  follows; 

Sterling,  dollars 

Franc,   cents; 

Lira,   cents: 
Mark,    cent 

4  3«li 
4,38», 

8.87 
8.86 

4.9r> 
0.37  u 
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Eastern  Metal  Market 

New  Yark.  March  8. 
A  better  feeling  pervades  nearly  all  the  markets  and 

prices  tend  higher. 

Buying  of  copper  has  improved  and  quotations  are  ad- 
vancing. 

The  tin  market  has  been  much  quieter  but  prices  have 
been  easy. 

Demand  and  prices  for  lead  continue  steady. 
Prices  in  the  zinc  market  have  advanced  and  buying  is  a 

■.Ittle  better. 
Antimony  has  declined. 

mOX  AND  STEEL 

The  first  week  of  March  has  shown  no  general  increase 

in  operations,  says  'The  Iron  Age'.  The  Carnegie  Steel  Co. 
is  to  blow-in  another  blast-furnace  next  week,  the  Republic 
and  the  Cambria  companies  one  each  at  their  Bessemer 

plants.  Chicago  remains  a  notably  active  centre.  No  con- 
cern Is  shown  over  the  impending  coal  strike.  Definite 

efforts  are  now  being  made  to  stiffen  steel  prices.  With  the 

market  still  strongly  in  buyers'  hands,  and  not  many  mills 
having  more  than  a  month's  business  ahead,  the  leading 
Pittsburgh  independent,  which  in  recent  weeks  made  a  drive 
for  current  business,  announced  late  on  Monday  a  return  to 
a  basis  of  1.50c. 

February  pig-iron  production  was  1,629,991  tons,  or 

58,214  tons  per  day.  January's  total  for  the  31  days  was 
1,644,951  tons,  or  53,063  tons  daily.  Of  the  total  daily  in- 

crease of  output  of  February  over  January,  namely  5151 

tons,  4697  tons  or  over  90%  represented  the  gain  of  steel- 
making  furnaces.  On  March  1  there  were  13  8  furnaces  in 
blast,  operating  at  a  rate  of  59,080  tons  per  day,  against 
126  furnaces  active  on  February  1. 

The  production  of  steel  ingots  for  February,  on  a  basis  of 
the  compilations  of  the  American  Iron  &  Steel  Institute, 
indicates  a  production  of  86,220  tons  per  day,  against  75,700 
tons  per  day  in  January.  The  February  rate  was  26,800,000 
tons  per  year,  which  is  35%  above  the  actual  production  of 
1921,  and  the  February  rate  of  pig-iron,  making  22,250,000 
tons,  is  likewise  35%  above  the  output  of  last  year. 

COPPER 

The  general  tone  of  the  market  has  improved.  Most,  it 

not  all,  of  the  cheaper  lots  in  speculators'  and  small  pro- 
ducers' hands  have  disappeared.  Consumers  are  approach- 

ing a  state  of  mind,  bordering  on  conviction,  that  the  low 
point  of  this  movement  has  been  passed  and,  it  the  present 
upward  tendency  is  sustained,  they  will  probably  enter  the 
market.  As  it  Is.  buying  has  been  heavier  the  last  week 
than  for  some  time,  and  purchases  in  February  were  larger 

than  in  January.  Klectrolytlc  copper,  which  was  obtain- 
able as  low  as  12.50c.,  refinery,  a  week  ago,  is  now  at  a 

minimum  of  12.75c.,  refinery  or  New  York,  and  13c.  de- 
livered. Inquiry  Is  good,  both  for  domestic  and  foreign 

consumption  and  sales  for  export  have  been  particularly 
good  lately. 

TIN 

The  past  week  has  been  dull  and  uninteresting.  There 

has  been  a  marked  absence  of  the  'pep'  which  has  been  spas- 
modically a  feature  in  recint  weeks.  Spot  Straits  was  quoted 

at  29c.,  New  York,  yesterday  and  prices  for  the  past  week 

have  ranged  between  29  and  30c.  The  London  market  yes- 
terday was  about  £3  per  ton  lower  than  a  week  ago  at  £142 

for  spot  standard,  £14  4  10s.  for  spot  Straits  with  the  market 
weak.  Deliveries  into  consumption  in  February  were  3215 
tons,  with  506  tons  In  stock  and  900  landing  on  February 

2R.  Imports  to  March  1  this  year  were  7200  tons,  as  con- 
trasted with  3830  tons  to  March  1,  1921.     Ai rivals  thus  far 

this  month  have  been  2605  tons  and  there  is  reported  afloat 
653  6  tons. 

LEAD 

The  market  continues  its  steady  even  course  without  in- 
terest or  feature.  Demand  keeps  up  in  a  steady  stream, 

practically  equal  to  production.  The  only  change  in  values 

is  a  lowering  of  the  leading  interest's  St.  Louis  price  from 
4.70c.  to  4.50c.  in  order  to  bring  it  nearer  to  the  Inde- 

pendents' price,  which  is  4.40c.,  St.  Louis.  The  New  York 
price  of  both  markets  continues  unchanged  at  4.70c.  Inde- 

pendents sell  at  4.75c.  at  other  Eastern  points. 

ZINC 

Prices  have  improved  but  demand  has  not  increased  sig- 
nificantly. Prime  Western  for  early  or  30-day  delivery  is 

now  quoted  at  4.62Jc.,  St.  Louis,  or  4.97ic.,  New  York, 
against  4.55c.,  St.  Louis,  a  week  ago.  While  there  has  been 
a  little  better  buying  for  early  delivery,  the  greater  strength 
of  the  market  is  due  more  to  the  disinclination  of  producers 
to  make  free  offerings,  as  well  as  to  the  fact  that  those 
Western  sellers  who  followed  the  market  down  have  turned 

buyers  instead.  Future-delivery  prices  are  difficult  to 
secure. 

ANTIMONY 

The  market  is  lower,  due  to  the  pressure  to  sell  a  few 
lots,  and  wholesale  lots  for  early  delivery  are  quoted  at 
4.20c.,  New  York,  duty  paid. 

ALUMINUM 

Virgin  metal,  98  to  99%  pure,  is  quoted  by  the  leading 
interest  in  wholesale  lots  for  early  delivery  at  19  to  19.10c., 
while  the  same  grade  from  importers  is  quoted  at  17  to  18c., 
duty  paid. 

ORES 

Tungsten:  There  is  little  change.  Some  inquiry  is  re- 
ported but  prices  are  nominally  unchanged  at  $2  per  unit 

and  higher,  depending  on  the  grade,  etc.  Some  sales  of 
Chinese  off-grade  ores  tor  export  are  reported  at  $1.85  per 
unit,  f.a.s..  New  York. 

MolyMenuni :  The  market  is  dull  and  without  change 
with  quotations  at  40  to  50c.  per  pound  of  MoS,  in  regular 

85%  concentrates. 
Manganese:  Consumers  are  uninterested  and  quotations 

are  nominal  at  25  to  26c.  per  unit,  c.i.f.  seaboard.  Imports 
in  January  were  9500  tons,  against  49,699  tons  in  January 
a  year  ago. 

Chrome:  Unconfirmed  reports  state  that  considerable  In- 
dian and  Rhodcsian  ore  has  been  contracted  for  at  fl7.50 

per  ton,  c.i.f.,  New  York. 

FERRO-ALLOYS 

Ferro-manganese:  The  market  is  quiet  and  quotations  are 
unchanged  at  a  basis  of  $62.50,  seaboard,  for  both  British 
and  American  alloys.  There  are  inquiries  for  1000  and  500 
tons.     February  production  was  3610  tons. 

Spiegelei.sen:  Scarcity  of  all  grades  continue  the  feature. 
In  the  absence  of  any  stocks  of  the  20%  grade,  quotations 
are  not  reported,  but  for  the  16  to  19%  grade,  $30  furnace, 
is  the  ruling  price.  There  are  moderate  sales  and  inquiries, 
though  some  large  contracts  have  been  negotiated  in  recent 
weeks  and  one  regular  producer  will  blow-in  a  furnace  about 
March  15.  February  production  was  4930  tons,  the  largest 
since  early  last  year. 

Ferro-tungsten :  The  market  is  inactive  and  quotations 
are  nominal  at  45  to  50c.  per  pound  of  contained  tungsten 
in  the  domestic  alloy. 

Ferro-rliromium:  Prices  are  nominally  unchanged  at  12 
to  14c.  per  pound  of  contained  chromium,  delivered. 
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"Send  us 

more 

Waughoists!^' 
A  YEAR  ago  one  of  the  largest  and   most  efficient  mines  in  the 

country  ordered  two  Waughoists.     It  is  one  of  those  mines  where 

the  system  is  elaborate  and  equipment  is  only  bought  after  ex- 
haustive mechanical  tests  of  the  most  exacting  nature. 

WITHIN  a  month  after  the  first  Waughoist  order,  they  ordered  more 
and  within  a  few  months  after  that  still  more. 

IT'S  the  same  old  story.  With  large  mines,  once  a  Waughoist  goes  in, 

it's  only  a  question  of  a  short  time  before  the  demand  comes,  "Send  us 

more  Waughoists!" 

AND  there's  a  multitude  of  reasons  for  this  Waughoist  repeat-order 

business.  The  sum  of  them  is  that  this  remarkable  Uttle  machine  in- 

variably does  much  more  than  we  claim  for  it  and  does  it  so  efficiently 

that  it  has  become  indispensable  to  successful  and  economical  minmg. 

WE'LL  be  glad  to  send  you  a  copy  of  the  Waughoist  bulletin  and  quote 

you  prices. 

1fifV)ww§^^JJ^^^^^ 
DENVER,  COLORADO 

San  Francisco 
Scranton 
EI  Paso 

Los  Angeles 
Seattle 
Salt  Lafie  City 

JopUn 
Wallaet 

BtTmlngham 

Lima 
Santiago 
Dalath 

Nmu>  York  Citu 

Hotighton 

Buttm 

Melbourne 
Johannesburg 

Mexico  City 

Toronto 

Canadian  Rock  Drill  Company,  Limited 
Sole  Agents  in  Canada 

Cobalt  Nelson 
Vancouver 
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OntriWal 

Id 
Pump^ 
r  JAines 

ALLIS- CHALMERS 
MFG.   CO. 

MILWAUKEE, WISCONSIN. 

Sales  Offices  in  All  Principal  Cities. 

The  extensive  adoption  of  AlHs-Chal- 
mers  Centrifugal  Pumps  by  the  Min- 

ing Industry  is  a  striking  testimonial 
of  their  adaptability  to  mining  con- 

ditions. Many  of  the  largest  mines 
operate  Allis-Chalmers  Centrifugals, 
which  are  rapidly  displacing  other 
types.  Special  bronze  pumps  are  op- 

erating very  satisfactorily  with  acid 
water  Some  pumps  are  being  used 
to  discharge  against  heads  up  to  1000 feet 

These  Pumps — with  their  special  con- 
struction for  mine  service — are  unsur- 

passed for  capacity,  simplicity,  dura- 
bility, and  low  operating  charges.  A 

special  feature  is  their  accessibility. 
Also,  the  fact  that  both  pump  and 
drive  are  made  by  the  same  concerrl 
puts  the  entire  responsibility  of  efficient 
operation  up  to  one  manufacturer. 

I 

AUJACHALMER/ 
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Tunneling  records  are  the  result  of  careful  planning, 

proper  co-ordination  and  the  choice  of  correct  equip- ment. 

The  most  important  of  the  equipment  is  the  rock 

drill.  In  it  must  be  developed,  to  a  high  degree,  fast 

drilling,  speed,  durability  and  ease  of  operation. 

Of  the  many  records  made  possible  by  the  use  of 

"Leyner-Ingersoll"  Drifters,  the  following  are  cited, 
merely  to  illustrate  the  typical  service  given  by  these 
machines : 

A 
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In  the  Priest  heading  of  the  Hetch  Hetchy  Water 

Supply  Project  (City  and  County  of  San  Francisco) 
776  feet  advance  was  made  in  93  shifts  (31  consecutive 

days)  driving  an  11  ft.  3  in.  section  tunnel.  That  is 

good  speed  performance.  No.  248  Lieyner-Ingersoll 
Drifters  were  used. 

At  the  Imperial  Mining  Company,  "Wallace,  Idaho, 
another  No.  248  Leyner-IngersoU  Drifter  drove  870 

feet  of  5'  X  8'  tunnel  through  Burke  and  Revett  quartz- 
ite  (which  required  16  to  18  holes  to  break  the  ground). 

The  complete  repair  cost  was  $10.80  or  1^  cents  per 

foot  advance.    This  is  good  durability  performance. 

The  consistent  excellence  of  Leyner-IngersoU  Drift- 

ers has  caused  their  adoption  on  such  undertakings  as 

the  Southern  California  Edison  Company's  immense 

hydro-electric  projects  on  the  west  coast  and  on  the 

Catskill  Aqueduct  Extension  on  the  east  coast. 

Data  accumulated  from  record  sheets  of  rock  drill 

users  has  given  Leyner-Ingersoll  Drifters  an  enviable 

reputation  for  doing  more  work  at  less  cost. 

Add  to  your  assets  the  experience  of  others— Leyner- 

Ingersoll  Drifters. 

IngersoU-Rand  Company, 11  Broadway,  New  York 
165  Q.  Victoria  St.,  London,  E.  C.  4 

Butte 

Birming^ham 
Duluth 
Denver 
Boston 

El  Paso 
Seattle 
St.  Louis 
Chicago 

New  York 

Knoxville 

Scran ton London 

Paris 

Houghton 

Cleveland 
Pittsburgh 
Los  Angeles 
Detroit 

New  Orleans 

Philadelphia 
San  Francisco 
Salt  Lake  City 

Joplin Dallas 

Refer  Canadian  Inquiries  to  Canadian  Ingersoll-Rand  Company,  Limited,  260  James  St.,  Montreal.  Que. 

109  LI 

^IkRand 
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Underground  or  on  the  surface — rely  on 
Cameron  Pumps 

The 

In^ersoll-Rand  Company 
manufactures  all  types 
of  rock  drilling   and 
accessory  equipment 
Jacknamers 
Slopehamers 

Drifters 
Drill  Sharpeners 

Oil  Furnaces 
Compressors 

Pumps 
and 

The  sevei'e  mine  conditions  to  which  Cameron  Pumps  are 
often  subjected  bring  out  their  many  dependable  features  of 
design  and  construction.  For  many  years  Cameron  Pumps  have 
been  proving  themselves  equal  to  the  hardest  requirements  of 
mine  service  either  underground  in  the  sump  or  in  the  power 
house  on  the  surface. 

Cameron  Pumps  are  built  in  many  different  sizes  and  types  to 
satisfy  all  mining  requirements. 

One  of  these  types,  Class  "MT"  Multi-stage  Centrifugal 
Pumps,  is  particularly  suited  to  high  head  service  conditions. 
Cameron  Class  "MT"  Pumps  are  built  in  from  two  to  five  stages 
in  a  single  unit  and  up  to  ten  stages  where  two  pumps  are 
arranged  in  series.  Their  capacities  range  from  125  to  11,000 
gallons  per  minute,  for  heads  as  high  as  1400  feet. 

Write  for  Bulletin  7351 

Ingersoll-Rand  Company 
1  I  Broadway,  New  York 

Ingecsoll-Rand 
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You  May  Never  Have  to  Build  a  Dam- 
But  when  a'  big  contractor  gets  the  job  of  building  a city's  water  supply,  or  a  hydro-electric  development- 
He  has  so  many  conditions  to  meet,  including  time-  - limits  and  such — 

He  must   know— beyond   a   doubt   that   his    cnishin" 
equipment  is  dependable —  " 
As  mill  operators  your  problem  is  not  so  very  different   

And  that 's  why  we  tell  you  that- 

Read  the  list  of  the  fol- 
lowing operations  where 

Traylor  Crushers  have 
been  or  are  being  used. 

TRAYLOR  CRUSHERS 
long  ago  demonstrated  their  superiority  for  use  in  con- 

nection with  dam  building. 

If  the  list  of  users  shown  in  the  column  opposite  means 
anything,  it  means  that  TRAYLOR  exclusive  features 
have  proved  up  in  the  test  of  hard  service. 

Booklets  describing  Traylor  Bulldog  Jaw  and 
Gyatory  Crushers   gladly   sent   on    request. 

Traylor  Engineering  &  Mfg.  Co. Main  Office  &  Works:  ALLENTOWN,  PA. 
Branch  Offices: 

NEW  YORK,  30  Church  St.         CHICAGO,  1414  Fisher  BIdg 
PITTSBURGH,  211  Fulton  BIdg. 

LOS  ANGELES:  Citizens  Nat.  Bank  BIdg.  SPOKANE:  616  Mohawk  BIdg. Southern  Office: 

Aostui  IVlachioery  Corp.  of 
La.,  Inc.,  1215  New 
Hibemia  Bank  BIdg., 
New  Orleans,  La. 

TRUCK  AND  TRACTOR 
DIVISION: 

CORN  WELLS,  BUCKS  CO., 
PENNSYLVANIA 

South. Eastern  Office: 

C.  B.  Davis  Engineering  Co., 
Brown-Marx  Bidg., 

Birmingham,  Ala. 

Kensico  Dam, 

Valhalla,  Xew  York 
Mitchell  Dam, 

Verbena,  Alabama 

lioch  Raven  Dam, 
Baltimore,  Maryland 

Chippewa-Queenston     Devel- 
opment Hydro-Eleetrlc 

Power  Commission 
of  Canada 

Cedar  Rapids  Power  &  Mfg. 

Co.,  St.  liawrence  River 
Development 
Gilboa  Dam, 

Gilboa,  New  York 

AND  OTHERS 

BULLDOG  JA       CRUSHER 

BULLETIN  JX-1 
BULLDOG  GYRATORY  CRUSHER 

BULLETIN  GX-1 
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Aldrich  Power  Pumps  For  Mines  And  Mills 

Aldrich  YDRANGE  Triplex Aldrich  Triplex 

AV/HAT  happens  when  pumps  fail  to  measure  up 
^    to  proper  efficiency  ? 

Just  then  you  commence  to  pay  a  "Waster's 

Penalty". 
It's  just  as  real  as  if  it  appeared  in  big  red  figures 

on  your  power  bills  each  month.  Tangible  losses 

are  easily  checked  but  the  energy-drain  of  inefficient 

pumps  piles  up  penalties  all  along  the  line  from 
sump  to  coal-pile. 

Cutting  the  "Waster's  Penalty"  may  mean  the 
difference  between  profit  and  loss  in  the  operation 
of  your  mine. 

Aldrich  Ouintuplex  and  Triplex  Power  Pumps 

develop  and  maintain  for  continuous  service,  an 

efficiency  up  to  90%.  They  give  real  insurance 

against  a  "Waster's  Penalty"  all  the  way  back  to 
the  fuel  you  burn. 

i 

Get  the  facts  on  what  a  new  Aldrich  Pump — 
to  fit  your  exact  need — could  do  in  your  mine. 
Aldrich  engineers  will  gladly  advise  on  any 
installation.  PUMP  DATA  50  is  a  folder  full 
of  the  sort  of  information  needed  to  check  up 
by.    It  will  be  gladly  sent  on  request. 

The  Aldrich  Pump  Company 
AUentown,  Pa. 

Chicago  El  Paso  New  York  Philadelphia 

SALES  AGENCIES: 

Hendrie  &  BollhoFf  MFi.  &  Supplj  Co        ....        Denver  The  Sail  Lake  H«rdw«re  Co. 
Harron,  Rickard  &  McCone    -      -    San  FrancUco  and  Los  Angeles  S.  P.  Wright  &  Co. 

Victor  M.  Braschi  &  Co.,  S.  A.     Mexico  City 

Tulsa 

Pittsburgh 

Salt  Lake  Cit7 
Butte 
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"We  feel  that 
the  manufacturer 
has  thoroughly  made 

good  his  guarantee." 
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That  is  what  one  user 

says  in  placing  his 
order  for  another 

HERMAN 
Patent  Screening 

Ball  Mill 
(Peripheral  Discharge) 
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SOME  FEATURES 

Heads  of  finest  alloy  chrome 
steel.  Reversed  grizzly  grids 
of  manganese  steel — no  peen- 
ing,  no  plugging.  Grids  made 
in  sections  and  bolted  and 
locked  with  Drake  Lock-nuts, 
accessible  from  the  outside. 
Sections  of  grids  easily  remov- 
able,  without  disturbing  other 
sections.  Screen  can  be  changed 
quickly.   Ample  discharge  area. 

Read  hi.s  letter.  He  ruined  four 

types  of  grinding  machines.  Then 
the  Herman  Mill  came  on  the  job — 
aud  his  troubles  were  ended. 

Whatever  your  grinding  problem 

may  be,  the  Herman  Mill  will  solve 
it  efiBeiently  and  economically.  It  is 
simple  and  sturdy  iu  construction, 
and  scientifically  correct  in  design. 

Wearing  parts  are  few,  and  easily 

replaceable. 

With  the  Herman  Mill  there  is  no 
oversize  to  be  reground.  The  pulp 

sifts  out  of  the  mill  and  passes  direct 

to  plates  or  tables. 

The  mill  is  made  in  sizes  ranging  from  2  tons  to  225 

tons  daily  capacity,  and  in  prices  ranging  from  $400 
to  $4000. 

There  is  a  Herman  Mill  for  every  grinding  purpose. 
Let  us  give  you  complete  data.    Ask  for  Bulletin  S193. 

THE  BRAUN  CORPORATION 
LOS  ANGELES,  CAL.,  U.  S.  A. 

AflHiiyertD*   and   ChcmlHts*   Supplied 

San  Franciico  House: 

BRAUN-KNECHT-HEIMANN-CO. 
All  code*  used: 

Cable  address:   **  Braundrug  ' 
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How  Tough  Is  A  Leviathan  Belt? 
jLJERE  is  a  30"x8-ply  Leviathan  belt  300  feet  long  that  has 

*■  been  carrying  700  tons  of  rough,  jagged  slag  every  day  for 
over  four  years.  The  pieces  of  slag  vary  in  size  from  tiny  pieces 

up  to  chunks  a  foot  and  a  half  thick  and  travel  up  a  20*^  incline 
from  railroad  hoppers  to  crusher. 

Of  course  this  remarkable  performance  is  partly  due  to  the 
Style  F  Main  Belting  Rollers  but  it  shows  what  can  be  done 
when  you  get  the  right  belt  and  the  right  rollers  working  in 
proper  combination. 

There  are  so  many  hundred  instances  where  Leviathan  and 
Anaconda  have  surpassed  the  best  performances  ever  obtained 
with  any  other  kind  of  belts  that,  regardless  of  your  present 
opinions,  you  certainly  should  at  least  investigate  our  record, 
claims  and  guarantees. 

We  have  prepared  two  really  worth  while  booklets  on 

belting — "Transmission  Belts"  and  "Conveyor  Belts".  May 
we  not  mail  you  one,  or  both  ? 

MAIN      BELTING     COMPANY 
PHILADELPHIA 

New  York      Chicago      Pittsburgh      Atlanta      San  Francisco 

For  every  1%  a  belt  stretches 
after  the  flrat  cut.  the  Main 
Bcltinr  Company  will  refund  3% 
of  the  punha-ue  price.  The  first 
cut  Is  ex<.-cpt<-<l  merely  because 
It  is  generally  rucoimlzed  that  it 
it  more  a  matter  of  taking  up 
slack    th.-m    takine   out     ntrelch. 
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THE  SATISFACTORY  PERFORMANCE  OF  <|>  COMPRESSORS 

SIMPLATE  VALVE 
RESULTS  FROM  THE  "FINE  POINTS"  OF  THEIR  DESIGN 

EXPERIENCED  users  of 
air  power,  recognizing  the 

fact  that  the  heart  of  any  com- 
pressor is  its  valves,  and  that 

valve-failure  means  compressor- 

failure,  are  directing  serious  at- 
tention not  merely  to  valves  but 

to  the  "fine  points"  of  valve  con- 
struction. 

There's  a  big  difference,  for 
example,  between  port  area  and 
valve  area.  Port  area  is  the  area 

through  the  port.  Valve  area  is 
the  area  between  the  seats;  that 

is,  the  distance  of  the  lift  times 

the  length  of  the  opening  equals 
the  valve  area. 

A  valve  may  have  a  very  large 

port  area  but  a  very  small  effec- 
tive area.  Hence,  the  importance 

of  selecting  SIMPLATE  Valves 
which  feature  a  straight  lift  and 

an  unrestricted  valve  area,  there- 
by providing  effective  valve  area. 

SIM  PLATES  are  the  original 
concentric-disc  independent 

plate  valve!  They  do  not  bend  or 
twist,  but  lift  straight  up,  rising 
equally   and    simultaneously   on 

all  sides.  No  whipping,  bending 

or  chattering  to  cause  breakage 
or  noise. 

Their  effective  valve  area  is 

the  entire  circumference  of  the 

valve — a  "fine  point"  worth  con- 
sidering from  a  dollars-and-cents 

standpoint  when  buying  your 
next  air  compressor. 

C-P  Air  compressors  are  built 

in  over  500  sizes  and  types  —  all 
modern.  Capacities,  20  to  10,000 

cubic  ft.  per  minute.  Ask  for 
Bulletins. 

Chicago  Pneumatic  Tool  Company 
Chicago  Pneumatic  Building     •     6  East  44th  Street    •     New  York 

Sales  and* Service  Branches  all  over  the  World 

Bombay         Cadiz  Havana  Uskin  NUla-m       Pawi  To"i>.v» 
C-»9 

BOYER  PNEUMATIC  HAMMERS  •■  UTILE   GIANT  PNEUMATIC  AND  ELECTRIC  TOOLS 

CHICAGO  PNEUMATIC  AIR  COMPRESSORS  "VACUUM  PUMPS- -PNEUMATIC  HOISTS, •  •   COAL  DRILLS ia««ii:isRi 

The  Compressor  with the  Simplate  Valve 
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Increasing  Tonnage  with  the 
Newest  of  Drill  Steels 

It  had  to  come!  In  the  Tool  Steel  using  fields  (other  than  the  metal  working 

mines)  it  is  the  great  improvements  in  Tool  Steels  that  have  largely  made  possible 

America's  "big  production  at  low  cost." 

Red  Star  VANADIUM  Drill  Steel 
Now,  for  the  first  time,  the  mining 

world  has  available  a  Dnll  Steel  pos- 
sessed of  the  charactenstics  of  the  fast- 

working,  long-lasting  metal  cutting  Tool 
Steels. 

Vanadium  gives  steel  increased  hard- 
ness, density,  endurance.  Red  Star 

Vanadium  seems  destined  to  do  for  min- 

ing what  alloy  steels  have  done  for  other 

industries — "bigger  production  at  lower 

cost." Never,  in  the  history  of  mining,  was 
greater  necessity  for  the  development  of 

this  newest  of  drill  steels.  There  are 

rigorous  demands  for  economy,  for 

greater  tonnage,  for  decreased  production 
costs. 

Making  none  but  Tool  Steels,  and  de- 
veloping RED  STAR  VANADIUM 

as  we  have,  our  faith  is  great  in  its 

achievements — on  the  results  it  will  bring 

in  your  mine. 

Any  of  our  warehouses  below  can  im- 
mediately fulfill  your  initial  requirements. 

Repeat  orders,  for  quantity,  are  taken 
care  of  in  the  sequence  received. 

Colonial  Steel  Company 
PItUbursh  New  York  Chicago 

Denver  , 

EDW.  L.  SOULE  CO.,  San  Francisco 

St.  LouU  Birminghum 
Salt  Lake  City 

I 
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LUNKENHEIMER 66 
99 

Bloi^'-oiF  Vklves 

Fig.  897,  Flange  Ends 

Fig.  896,  Screw  Ends 

"  Duro  "  Blow-off  Valves  prevent  heal  waste  in  blow-off  valves.  They 
remain  tight  under  extreme  operating  conditions  because  they  are  not  only 
made  of  wear-resisting  materials,  but  their  design  is  such  that  the  usual 
causes  of  leakage  are  eliminated. 

The  piston-shaped  disc  secures  a  gradual  release  of  the  water  due  to 

its  travel  in  the  cylinder  above  the  seat  before  full  open  position  is  reached. 

And  when  closing,  the  seating  surfaces  are  automatically  cleansed  by  the 

fine  stream  of  water  forced  past  the  disc  as  it  travels  through  the  cylinder 

casing  before  seating.      This  action  also  minimizes  wire  drawing  of  the  seat. 

"  Duro  Blow-off  Valves  contribute  to  efficiency  and  economy  in  plant 

operation  and  meet  every  blow-off  requirement.  Sizes  1 '  ̂  to  3  inches,  in 
Iron  Body  Bronze  Mounted  Pattern  for  pressures  up  to  250  pounds. 

Specify  "  DURO"  BLOW-OFF  VALVES  and  insist  on  their  installation. 
Write  for  catalog  No.  58-CD 

THE  LUNKENHEIMER  ££; 
—"QUALITY"-^ 

^f^lERICAS  BEST 
LUNKENHEIMER 

Since  ia62 

UARGEST   MANUFACTURERS  OF 
HIGH  GRADE  ENGINEERING   SPECIALTIES 

IN  THE  WORLD 

chI^Zgo"^  CINCINNATI,  U.S.A.  lonSSn 
EXPORT  DEPT.   129-135  LAFAYETTE  ST..   NEW  YORK 

16-23  3t 
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No.  4  Size  Myers-Whaley  Shoveling  Machine 

Myers -Whaley  Shoveling  Machines 
ARE  STANDARD  EQUIPMENT  IN  MANY  MINES  AND  TUNNELS 

liiiiiinniiiiiiiiitiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiniiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiniiitiiiiiniiniiiiiiiiii^         iiiiciiii 

Able  to  work  in  5' 6"  headroom,  muck  out  a  7 -ft.  entry,  or  clean  up  a  20-ft. 
room  from  a  single  track,  the  Myers-Whaley  averages  a  ton  per  minute  of 
actual  loading  time.  Machine  is  self-propelled  at  the  rate  of  70  feet  per  min- 

ute and  can  readily  be  moved  from  one  working  place  to  another. 

BELOW  ARE  A  FEW  REMARKS  FROM  USERS: 

( 

"We  have  had  one  of  your  mechanical  ,  loading 
machines  in  use  in  our  mines  at  Retsof,  N.  Y.,  since 
the  latter  part  of  March.  As  a  loading  machine  it 
is  a  perfect  success.  Our  average  loading  during 
this  time  has  been  from  250  to  300  tons  per  day, 
of  nine  hours." 

Machine  used  handling  rock  salt.     Letter  WTitten  in  1913. 
This  company  has  since  purchased  7  more  My ers- Whaley s. 

"The  shovels  are  used  to  open  up  new  slopes  and 
usually  do  their  own  tramming  to  the  hoistway. 
The  work  which  they  have  to  do  is  the  most  severe 
possible  in  mining,  owing  to  the  excessive  weight  of 
the  material  handled  and  the  large  chunks.  .  .  . 
During  times  of  labor  shortage  or  of  high  wages, 
they  have  been  of  almost  inestimable  value  to  us." 

Four  Mycrs-Wlialeys  are   ust-d  In  this  magnetic  ore  mine. 
Letter  ̂ vritten  in  1921. 

"We  have  examined  all  the  shovels  and  like  the 
Myers-Whaley  shovel  best  of  all." 

"At  the  present  time  we  have  in  use  in  connection 
■with  the  tunnel  driving  of  the  Mountain  Aqueduct 
13  of  the  No.  4  Myers-Whaley  machines.  This  ma- 

chine is  standard  with  us  on  all  of  our  tunnel  work 

where  the  tunnel  driving  is  conducted  from  portals 

or  adits.    ..." The  first  quotation  from  letter  WTitten  in  1920,  second  quo- 
tation from  letter  wxitten  in   1922.     The  character  of  ma- 

terial handled  ranges  fronj  slate  to  coarse,  blocky  g^ranite. 
Tunnel  length  is  18  miles. 

"The  machine  has  been  in  continuous  operation 
since  the  day  it  was  assembled.  .  .  .  During  this 
period  of  time  the  machine  has  not  been  out  of  com- 

mission nor  lost  any  operating  time  since  the  date  of 
its  installation.  ...  I  may  further  state  that  the 
operation  of  the  machine  has  been  and  is  at  the 

present  time  entirely  satisfactory  to  us." 
Machine  referred  to  above  is  loading  coal  and  was  installed 
in  August  1921.     Letter  written  in  1922. 

"We  have  been  using  your  machines  some  five  years 
with  very  satisfactory  results.  We  operate  three  of 
these  machines  about  nine  hours  per  day  and  load 
on  an  average  about  SOO  tons  of  limestone.  We 
figure  that  these  three  machines  load  as  much  as 

thirty-two  men  hand  loading." 
Machines  ust-*!  for  loading  limestone  in  underground  quarrj*. 
Letter  written  in  1922. 

For  Catalofiue,  Treatise  and  Data  on  Operations  Similar 
to  Your  Own  Mention   Your  Conditions   When   Writing 

MYERS-WHALEY  CO.,  Knoxville,  Tenn. AGENTS: 

F.  A.  Perry,  fi.T  Queen  Victoria  St.,  London,  E.  C.  4  Maskin  K.  Lund  &  Co.,  Kristiania,  Nor^vay 
IMcny  &  Lur.is,  .->(»  Kue  Taitbout,  Paris  Ardiur  Leplastrier  &  Co.,  Sydney,  AustrjUia 
J.  P.  Cotter,  P.  O.  Box  584,  Sydney,  Nova  Scotia  Mitsui  At  Co.,  for  Manchuria  and  Shantung 

Okura  &  Co.,  for  .Tapan  and  Korea 
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Every  Linde  Warehouse  is  a  Potential  Linde  Plant 

THE 

The  Linde  Company  has  built  a  great  business  upon  vision. 

It  sees  in  each  of  the  forty-six  Linde  Warehouses  now  in  operation  not  merely  a 
distribution  centre,  but  a  producing  plant — fully  equipped  to  make  Linde  Oxygen. 

Indeed  with  the  exception  of  our  original  plant  all  of  the  twenty-nine  Linde 
Plants  which  supply  American  consumers  today  were  originally  storage  places. 

Every  warehouse  is  carefully  located  with  a  view  to  adequately  meeting 

the  needs  of  oxygen  users  as  the  use  of  the  oxy-acetylene  process  develops 
in  that  territory. 

It  is  such  foresight  that  enables  The  Linde  Company  to  provide  a  constantly 
increasing  patronage  with  uniformly  pure  Linde  Oxygen  at  any  point,  in  any 
quantity  and  when  wanted. 

The  nearest  District  Sales  Office  will  gladly  furnish  you  with  complete  informa- 
tion as  to  Linde  prices  and  sales  plans. 

For  Your  Convenience 

Distributing  stations  in  every  important  industrial  center. 

At  Your  Service 
District  Sales  Offices  in  these  cities: 

PITTSBURGH 
BUFFALO 
BOSTON 
PHILADELPHIA 

CHICAGO 

CLEVELAND 
MILWAUKEE 
DETROIT 
NEW  YORK 

SAN  FRANCISCO 
DALLAS 
ATLANTA 
ST.   LOUIS 

THE  LINDE  AIR  PRODUCTS  COMPANY 
Carbide  and  Carbon  Building,  30  East  42nd  Street,  New  York 

BALFOUR  BUILDING,  SAN  FRANCISCO 

LARGEST   PRODUCERS   OF   OXYGEN    IN   THE WORLD 

1750-22 
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T.  A.  KICKARV,    ....    Editor 
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Farewell  and  Hail! 

I 

In  our  issue  of  March  4  the  Dewey  Publishing  Com- 
pany, by  its  president,  announced  the  consolidation  of 

this  paper  with  the  'Engineering  and  Mining  Journal', 
and  the  continuance  of  the  two  papers  under  the  name 

of  the  'Engineering  and  Mining  Journal-Press',  to  be 
published  by  the  McGraw-Hill  Company  of  New  York. 

This  is  the  last  issue  of  the  'Mining  and  Scientific  Press', 
as  a  separate  unit,  and  the  occasion  calls  for  a  few  words 

of  explanation.  My  statement  as  publisher  was  formal ; 

as  editor  I  can  be  more  personal.  I  became  publisher  of 

the  'M.  &  S.  P. '  simply  for  the  purpose  of  being  an  in- 
dependent editor.  Gentlemen,  the  days  of  the  editor- 

publisher  are  gone,  and  most  of  you  are  aware  of  the 

fact.  The  growing  size  and  complexity  of  modern  busi- 
ness, especially  in  a  continental  territory  siieh  as  the 

United  States,  render  necessary  a  degree  of  organization 

and  an  amount  of  capital  beyond  the  reach  of  the  kind 

of  man  that  is  fitted  to  be  an  editor.  The  mining  in- 
dustry, including  the  manufacturers  that  supply  it  with 

machinery  and  material,  demands  services  that  can  be 

performed  only  by  a  large  organization.  Therefore  it 

seemed  to  me  wise  to  join  with  Mr.  James  H.  McGraw  in 

consolidating  the  two  papers,  thereby  giving  tlie  United 

States  a  national  mining  paper  better  than  anything  that 

lias  gone  before..  If  the  plaii  had  been  merely  to  buy  the 

'M.  &  S.  P.'  and  kill  a  competitor,  I  would  have  re.ieeted 
the  proposal  without  hesitation,  but  when  the  idea  was 

suggested  of  merging  the  two  papers  for  the  purpose  of 

publishing  a  national  paper  worthy  of  the  most  impor- 
tant mining  region  in  the  world,  I  acquiesced  cheerfully. 

VALUE  of  the  output  of  the  two  principal  jirecious 

metals  in  Mexico  during  1921  is  given  by  the  Secre- 
tary of  Industry  and  Commerce  as  follows:  gold,  21,275 

kilogrammes,  or  683,986  ounces;  silver,  2.005.148  kilo- 
granmies,  or  64,464,705  ounces.  The  1920  output  was: 

gold,  735,093  ounces;  silver,  66.517,804  ounces. 

REFERRING  to  the  article  on  'Glass'  by  Mr.  P.  B.  Mc- 
Donald in  our  issue  of  March  11,  our  attention  has 

lieen  drawn  to  a  note  on  the  subject  of  tlie  aiin'thystine 

coloration,  in  a  short  paper  by  Mr.  A.  R.  Riddle  in  llic 
Transactions  of  the  Royal  Society  of  South  Australia. 

Bottles  that  had  been  exposed  to  the  sun  of  the  desei't- 

lands  showed  tints  due  to  the  eft'ect  of  solar  ultra-violet 

For  17  years  I  have  controlled  the  'M.  &  S.  P.'  and  have 
endeavored  to  make  it  useful  first  to  the  mining  pro- 

fession and  then  to  the  mining  industry  as  a  whole;  I 

believe  that  I  am  serving  the  best  interests  of  the  pro- 

fession and  the  industry  alike  in  effecting  the  consolida- 
tion and  in  becoming  associated  with  the  consolidated 

publication,  in  order  that  I  may  continue  to  express  the 
ideas  and  record  the  achievements  of  the  men  of  the 

West.  The  editorial  staffs  of  the  two  papers  will  be 

united  under  the  leadership  of  Mr.  Spurr,  who  remains 

in  New  York,  while  I  become  contributing  editor  with 

residence  in  San  Francisco.  Thus  the  two  independent 

technical  papers  will  be  joined,  and  will  be  in  a  strong 

position  to  face  the  unfair  competition  of  the  pseudo- 
journalism  of  the  American  Institute  and  the  Mining 

Congress,  both  of  which  are  printing  periodicals  the  sup- 

port of  which  is  based  upon  an  untruth — the  statement 

that  their  members  are  'subscribers'.  I  bespeak  the  sup- 

port of  the  subscribers  of  the  'M.  &  S.  P.'  for  the  'Jour- 
nal-Press', feeling  confident  that  they  will  receive  a  bet- 

ter paper,  at  the  same  cost,  and  that  the  mining  men  of 

the  West,  more  particularly,  will  continue  to  receive  the 

friendly  consideration  to  which  they  have  been  accus- 

tomed in  a  paper  that  they  regarded  as  'their  own'.  In 
short.  Gentlemen,  this  is  not  a  funeral,  but  a  wedding; 

so  while  I  saw  farewell  as  editor  of  the  'M.  &  S.  P."  I 

bid   you    hail   as   contributiiis:   editor   of   the   'Journal- 
Pl't'Ss'.  'I'     A    RiCK.VRD. 

March  25.  1922. 

radiation.  E.xperiments  showed  that  it  was  caused  by  a 

change  in  the  chemical  stale  of  the  manganese  in  the 

glass,  and  it  disappeared  when  heat  was  applied. 

A  PRESS  AGENCY,  in  England,  recently  sent  to  us. 

unsolicited,  a  series  of  i)hotographs.  Our  attention 

was  attracted  to  one  of  these,  which  purported  to  picture 

"A  New  Process  for  Separating  Fine  Metals  from  Their 

Ores."  the  deseriiition  of  wliieli  reads  as  follows:  "It 
is  claimed  for  this  invention  .  .  .  that  95%  of  fine 

metal  can  be  obtained  from  the  ore,  thus  eliminating 

mueh  loss.  Known  as  the  'Flotation'  process,  the  ores 

hav(>  added  to  them  a  small  quantity  of  oil.  The  result- 

ing froth  comes  to  the  top  with  the  metal  and  from  this 
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the  required  residue  ean  be  extracted".  The  mysterious 
reticence  of  the  Minerals  Separation  company  has  failed 

— in  England,  at  least ! 

PROFESSOR  Taggart's  'Manual  of  Flotation  Proc- 
esses' was  re\'ie\ved  in  our  issue  of  March  4,  but  we 

neglected  to  give  the  correct  designation  of  the  publish- 

ers, Messrs.  John  Wiley  &  Sons,  of  New  York.  We  make 

the  correction  gladly  and  appreciate  an  opportunity  to 

draw  attention  again  to  an  excellent  treatise  on  the 

subject.    

IN  a  recent  issue  we  referred  to  the  alleged  extraction 

of  gold  from  the  water  in  Mono  lake,  and  the  action 
of  the  local  Court  in  dismissing  a  suit  brought  by  a 

widow  for  the  return  of  $2000  that  she  had  subscribed 

to  the  venture,  which  is  promoted  by  a  local  photog- 

rapher. In  a  press  dispatch  of  later  date  we  read  that 
two  men  are  under  arrest  at  Portland,  Oregon,  on  the 

charge  of  selling  stock  in  this  iridescent  venture.  "We 
hope  that  this  time  the  Court  will  be  less  complacent. 

OWING  to  the  strike  on  the  Witwatersrand,  Great 

Britain  arranged  recently  for  the  shipment  of  gold 

valued  at  about  $800,000  from  the  United  States  to  India. 

The  price  in  pounds  paid  for  the  metal  was  equivalent 

to  that  paid,  including  the  currency  premium,  for  the 

gold  produced  in  South  Africa.  This  fact  indicates  the 

absurdity  of  supposing  that  the  companies  operating  in 

the  British  possessions  ever  received  preferential  treat- 
ment, or  that  the  premium  was  anything  more  than  an 

adjustment  to  correct  the  depreciated  value  of  the  British 

pound. 

PRACTICAL  instruction  is  the  aim  of  professors  of 

mining,  and  that  is  why  several  Schools  of  Mines 
have  availed  themselves  of  abandoned  mines  as  a  means 

for  bringing  the  students  into  close  touch  with  actual 
mining  operations.  We  publish  a  description  of  the 
mine  utilized  for  this  purpose  by  the  Missouri  School  of 

Mines  at  Rolla.  Mr.  C.  R.  Forbes,  the  Professor  of  Min- 

ing, is  the  author.  His  article  reminds  us  that  the  Cam- 
borne School  of  Mines,  in  Cornwall,  operates  a  complete 

tin  mine,  named  the  'King  Edward',  and  we  have  heard 
that  it  serves  its  intended  purpose  admirably.  We  have 
no  doubt  that  our  friends  in  Missouri  will  make  good  use 
of  their  domestic  mine. 

REVISED  statistics  for  the  gold  production  of  the 
Transvaal  show  that  in  1921  the  tonnage  crushed 

was  2:{,746.f)88,  yielding  8,114,486  ounces  of  gold,  worth 
£41.944.7!)?.  These  figures  show  a  decrease,  as  compared 

with  1920,  of  724.400  in  tonnage,  40,000  in  ounces  of 

gold,  and  i:i.l88..300  in  value.  The  so-called  profit  is 
stated  to  be  £11,250.000,  which  is  £300,000  less  than  the 

previous  year.  At  the  normal  price  of  85  shillings  per 
ounce  the  gold  output  of  the  Rand  itself  would  have  been 

worth  only  £33,681,250,  so  that  the  so-called  premium 
amounted  to  £7,510.600,  which  was  £350,000  more  than 
the  total  of  dividends.     The  tvcrage  yield  was  2Ss.  8d. 

per  ton,  or  exactly  3  sliillings  above  the  average  working 
cost.  Tile  curremy  premium  amounts  to  6s,  5d.  per  ton, 
therefore  at  the  normal  price  of  gold  there  would  have 
been  a  loss  of  3s.  5d.  per  ton  on  the  tonnage  mined  and 

milled  during  the  year.  It  is  evident  therefore  that  the 

prosperity  of  the  Hand  depends  entirely  upon  the  adven- 
titious aid  given  by  the  discount  on  the  paper  pound 

sterling. 

p)  ECAUSE  of  increased  cost  of  production,  the  efficient 
■*-'  burning  of  coal  is  of  greater  importance  than  it  was 

before  the  W^ar.  The  need  for  exhaustive  examination  of 
new  methods  of  utilization,  to  detennine  actual  work  done 

per  pound  of  coal  used,  is  imperative.  Mr.  H.  S.  Denny. 
well  known  in  South  Africa  as  a  metallurgist,  and  the 

staunch  supporter  of  aU-sliming  treatment  for  gold  ores, 
and  Mr.  N.  V.  S.  Knibbs  recently  presented  a  paper  at  a 

meeting  of  the  Institution  of  Mechanical  Engineers  on  the 

operation  of  a  large  producer-gas  power-plant  in  England. 
The  equipment  available,  unfortunately,  was  out  of  date 
and  inefficient;  and  the  conclusions  were  unfavorable. 
However,  valuable  data  have  been  prepared  that  will 

serve  as  a  basis  for  further  discussion.  The  British  gov- 
ernment invited  Messrs.  Denny  and  Knibbs  to  make  the 

tests;  and,  although  conditions  were  abnormal,  the  task 

was  undertaken,  with  an  appreciation  of  the  disadvan- 
tage. The  results  are  of  interest,  but  not  indicative  of 

what  may  be  possible  under  normal  and  favorable  opera- 
tions. 

AT  no  time  in  recent  years  has  Congress  expressed 

the  public  opinion  of  the  nation  so  inadequately  and 
incorrectly.  The  people  of  the  United  States  want  the 

Senate  to  ratify  the  agreements  made  by  our  representa- 
tives at  the  Washington  Conference  and  they  deplore  the 

way  in  which  both  houses  of  Congress  are  playing  witli 

the  soldier  bonus  while  keeping  an  eye  on  the  forth- 

coming elections.  By  every  test  of  public  opinion,  par- 

ticularly as  expressed  by  thoughtful  men  in  the  com- 

munity, and  even  by  less  thoughtful  newspapers,  it  is 

the  desire  of  the  people  that  the  doings  of  the  Conference 

be  ratified  by  the  Senate.  It  is  a  sad  commentary  on  our 

political  institutions  that  the  Democratic  senatoi-s  should 

oppose  the  agreements  made  by  President  Harding's  ad- 
ministration just  because  the  Republican  senatoi-s  two 

years  ago  declined  to  ratify  President  Wilson's  agree- 
ments with  the  foreign  governments.  In  this  matter  the 

President  and  Mr.  Hughes  have  the  backing  of  our 

people ;  the  agreements  they  have  submitted  to  the  Sen- 
ate voice  the  national  intent  to  guard  against  war  and  to 

liromote  peaceful  industry.  The  administration  at  Wash- 

ington has  done  the  world  a  signal  service.  The  nulli- 

fying of  tliiit  service  by  party  politics  will  provoke  deep 
resentment. 

ELECTRICITY  ha.s  scored  another  triumph  as  t
he 

servant  of  man.  On  February  2  a  section  of  the 

36-inch  cast-iron  water-pipe  connecting  Brooklyn  with 

Staten  Island  in  New  York  liarlior,  was  broken,  appar- 

ently by  the  spud  of  a  dredge.     The  flow  of  water  into 
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the  sea  amounted  to  about  28  million  gallons  per  day, 
and  the  position  of  the  break  was  determined  by  pump- 

ing compressed  air  into  the  pipe.  The  depth  of  water 
at  the  point  was  about  50  feet.  Divers  were  then  sent 
below  to  remove  a  cover  of  silt,  a  task  that  took  about 

three  days.  These  details  are  from  an  interesting  ac- 

count by  Mr.  W.  W.  Bush  in  a  recent  issue  of  '  Engineer- 
ing News-Record'.  It  was  found  desirable  to  cut  away 

about  15  feet  of  the  pipe.  Experiments  were  started  im- 
mediately by  Merritt  &  Chapman,  the  contractors,  to 

prove  the  practicability  of  using  an  electric  torch  under 
water  for  the  purpose.  The  result  was  favorable.  The 

cast-iron  pipe  was  cut  in  about  nine  days  and  was  then 
replaced  by  a  new  length.  The  burning  was  done  by 

means  of  a  special  torch,  invented  by  Messrs.  R.  B.  Chap- 
man and  J.  W.  Kirk,  and  consisting,  essentially,  of  a 

carbon  electrode  bored  for  the  passage  of  the  cutting  gas, 

oxygen.  The  carbon  is  connected  with  one  pole  of  a  gen- 
erator, the  other  pole  being  grounded  through  the  water 

to  the  metal  to  be  cut.  An  arc  is  formed  by  making  con- 
tact and  by  withdrawing  the  electrode  in  the  usual  way, 

the  water  being  then  displaced  from  the  neighborhood  of 
the  cut  by  the  gases  formed.  The  achievement  suggests 
still  another  \ise  for  electricity  and  oxygen ;  it  indicates 
the  fertility  of  American  inventive  genius. 

might  arrange,  at  small  cost,  to  distnbute  their  safety- 
first  literature  among  the  less  wealthy  and  less  influential 
units  6f  the  mining  industry. 

CTATISTICS  dealing  with  accidents  at  metallurgical 

^  plants  in  the  United  States  during  1920  have  been 
issued  recently  by  the  U.  S.  Bureau  of  Mines.  The  figures 
indicate  a  reduction  in  number  of  3  fatalities  and  an  in- 

crease of  737  injuries  as  compared  with  1919.  The  acci- 
dent-rates, based  on  a  standard  of  300  working  days  per 

annum,  were  0.97  killed  and  140.42  injured  per  1000  men 

employed,  as  against  0.99  killed  and  126.26  injured  dur- 
ing 1919.  These  figures  were  proffered  without  comment 

as  to  the  increase  in  the  number  of  accidents  during  a 

period  when  safety-first  measures  were  being  advocated 
and  practised  to  a  much  greater  extent  than  formerly. 
We  have  examined  the  data  in  detail  and  find  that  the 

proportion,  per  300,000  man-shifts,  of  employees  that 
were  injured  in  ore-dressing  plants  has  increased,  with 
minor  fluctuations,  from  94.19  in  1914  to  164.24  in  1920. 
During  the  same  period  the  number,  also  per  300,000 

man-shifts,  of  men  injured  in  smelting  plants,  excluding 
iron  blast-furnaces,  has  fallen  from  175.44  to  142.33. 

During  the  period  under  review  there  has  been  an  in- 
crease in  the  use  of  mechanical  appliances  in  ore-dress- 

ing plants,  whereas  no  equivalent  change  has  occurred  in 
smelters ;  but  the  real  reason  for  the  increase  of  accidents 
in  mills  is  due,  we  believe,  to  the  fact  that  so  many  of 
them  are  controlled  by  comparatively  small  companies, 

which  cannot  afford  safety-first  depaitments.  The  smelt- 
ers, on  the  other  hand,  are  usually  under  the  control  of 

wealthy  and  influential  corporations,  all  of  which  con- 
sider the  safety  inspector  and  his  staff  as  an  essential 

feature  of  their  organizations.  If  this  expliuiation  he  the 
correct  one,  it  would  appear  that  much  good  might  result 
from  an  educative  campaign  by  the  technical  press  and 

the  professional  societies,  coupled  with  a  spirit  of  co- 
operation on  the  part  of  the  larger  corporations,  which 

CPREADING  of  risks  in  mining  is  wise,  and  that  is 

^  why  many  so-called  exploration  companies  find  it 
advisable  to  take  an  interest  in  a  variety  of  ventures. 
For  example,  the  Mexican  Corporation  is  an  English 
company  controlling  a  subsidiary  of  the  same  name  in 
Mexico,  which  in  turn  owns  the  Tezuitlan  Copper 
Company  and  operates  the  Fresnillo  silver  mines,  in 
Zacatecas.  In  addition,  the  Mexican  Corporation  took  a 

'participation'  with  other  mining  houses  in  London  upon 
the  Union  en  Cuale,  a  large  concession  covering  zinc,  sil- 

ver-lead, and  gold  mines  in  Jalisco,  on  the  west  coast  of 
Mexico.  Another  interest  held  by  the  same  corporation 
is  a  block  of  stock  in  the  British  Equatorial  Oil  Com- 

pany, which  is  operating  in  Venezuela.  The  Fresnillo 
deal  was  of  an  unusual  character  in  that  the  Mexican 

Corporation  agreed  to  equip  the  property  with  a  mill  of 
60,000  tons  monthly  capacity  in  consideration  for  40% 

of  the  company's  net  earnings  and  the  management  of 
this  enterprise  for  a  period  of  25  years.  Owing  to  the 
unexpectedly  large  increase  in  the  cost  of  machinery 

and  materials,  the  cost  of  the  mill  far  exceeded  the  esti- 
mate ;  thereupon  the  royalty  to  be  paid  was  increased  to 

20%  more  of  the  net  profits.  At  the  same  time  the 
Mexican  Corporation  agreed  to  enlai^e  the  mill  so 
that  it  could  treat  75,000  tons  instead  of  60,000  tons 

per  month.  After  the  cost  of  the  mill  has  been  liqui- 
dated, by  the  royalty,  the  remaining  profit  is  to  be  di- 

vided equally  until  a  total  sum  of  $5,000,000,  including 
the  $800,000  spent  on  the  mill,  has  been  received  by  the 
Mexican  Corporation.  When  this  has  been  done,  the 
Corporation  and  the  Mexican  owners  of  the  Fresnillo 
revert  to  the  original  basis  of  division,  namely,  60%  to 

the  Mexican  owners  and  40%  to  the  Mexican  Corpora- 
tion. The  chainnan  is  Mr.  Frederick  W.  Baker,  a  lawyer 

by  training  but  a  sagacious  promoter  by  occupation. 

Philip  Argall 

We  record  the  passing  of  Philip  Ai-gall,  on  March  19. 
at  Denver,  with  deep  regret,  softened,  liowever,  by  a 
recognition  of  the  fact  that  in  his  life  of  68  years  he 

proved  himself  a  good  citizen  and  a  higlily  useful  engi- 

neer. Ilis  career  was  reviewed  in  the  intei-\-io\v  with 
him  that  we  published  in  our  i.ssue  of  January  22.  1916. 
Tliat  record  shows  that  he  started  life  under  many  dis- 

advantages, tliat  in  large  measure  he  educated  himself, 
that  he  continued  to  be  a  stud(>nt  always,  that  he  had 

initiative  and  persistence,  that  he  was  a  keen  teclinician 
and  a  successful  metallui-gical  engineer.  In  private  life 
he  showed  the  qualities  of  the  highest  type  of  citizen :  he 

was  sociable,  but  not  gregarious,  so  that  he  spent  liis 

spare  time  at  home,  from  wliich  he  gave  to  his  adopted 

country  a  group  of  young  men  and  young  women  of 

whom  any  father  might  be  proud.  He  made  the  most  of 

liis  (ii)portunities  and  <-ontributed  to  the  wit'nr,.  ,,f  man- kind. 
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The  Genoa  Conference 

The  international  meeting  at  Genoa  was  postponed  to 

April  10  on  account  of  the  defeat  of  the  Frencli  rromicr, 

-M.  Briand,  who,  witli  Lloyd  George,  the  British  premier. 

had  planned,  at  Cannes,  to  convene  this  economic  con- 
ference in  ̂ farch.  The  posti)oneuient  was  not  made  for 

tile  pur|)ose  of  securing  the  presence  of  American  dele- 
gates ;  it  was  necessitated  hj'  the  exigencies  of  European 

politics.  On  tlie  other  hand,  it  i.s  certain  that  most 

Americans  would  like  to  help  the  peoples  of  Europe  in 
their  cflforts  to  restore  normal  economic  conditions;  and 

in  their  desire  to  help,  most  of  our  people  are  without 

l>artisan  sympatiiy:  that  is,  the  fraternal  feeling  engen- 
dered hy  association  with  the  Allied  powers  during  the 

War  has  cooled  and  they  are  almost  as  desirous  of  see- 

ing Gennany  and  Austria  rehabilitated  as  an.y  other 

countr.v  in  Europe.  However,  they  are  without  the 

knowledge  needed  to  give  intelligent  support  to  Presi- 
dent Harding  and  his  administration ;  public  oi)iuion  is 

not  sufficiently  well  informed  to  back  American  partici- 
pation in  the  conference  at  Genoa,  and  without  it  any 

action  that  our  delegates  might  take  would  be  rendered 

futile  by  the  obstructive  tactics  of  a  misrepresentative 

Senate.  That  is  the  weak  point  in  our  position  toward 

European  reconstruction.  Next,  it  is  doubtful  whether 

the  United  States  can  help  the  Europeans  until  they  take 

stock  of  their  conditions  and  make  a  more  systematic 

effort  to  help  themselves.  So  long  as  the  question  of 

German  reparations  remains  unsettled,  and  so  long  as 
French  militarism  is  in  the  ascendant,  it  is  useless  for 

anyone  on  the  outside  to  offer  help. 

We  believe  that  the  United  States  was  right  in  de- 

clining the  invitation  of  Italy  to  participate  in  the  Con- 
ference. The  chief  reason,  as  stated  by  Secretary 

Hughes,  was  that  the  Conference  is  "of  a  political  char- 

acter", such  as  would  cause  the  United  States  to  be  "in- 

volved in  European  political  questions".  Moreover,  our 
Government  does  not  approve  the  proposed  treatment  of 

Rus.sia  as  a  German  preserve — "the  obtaining  of  eco- 
nomic advantages  in  Ru.ssia  which  would  impair  the  .just 

opportunities  of  others";  in  short,  the  United  States 

stands  for  the  open  door  in  Russia  as  well  as  in  (^hina. 
Another  reason  for  declining  the  invitation  was  not  ex- 

7)re.s.sed  explicitly,  but  it  has  been  stated  semi-officiall.v 

at  Washington ;  it  is  that  the  large  military  forces  main- 
tained by  the  European  governments  constitute  the  chief 

cause  of  tb<'  sad  economic  plight  of  their  peoi)lcs  and 
that  without  a  drastic  reduction  in  the  size  of  their  mili- 

tary establi.shments  it  is  useless  to  attempt  any  economii- 
rehahilifation.  Tlie  cost  of  maintaining  large  armies  on 

a  war  footing  is  only  part  of  the  burden ;  the  worse  result 
is  the  incitement  to  international  resentments  and  the 

maintenance  of  obstruclions  to  international  commerce. 

So  long  as  the  Eurf>pean  nations  choose  to  live  in  the 

atmosphere  of  a  cat-and-dog  fight,  it  is  useless  for  any 
friend  on  the  outside  to  proffer  help.  Our  ])cople  have 

had  enough  of  war  and  they  intend  not  to  be  drawn  into 

any  more  international  conflicts.  That  is  why  the  Wash- 
ington conference  succeeded,  and  why  even  the  Senate 

has  been   impelled  to  ratify  the  pacts  resulting  tlierc- 

fi'om.    We  repeat,  it  is  the  general  desire  of  the  Ameri- 
can people  to  seek  counsel  with  Europe  and  take  part  in 

the  task  of  reconstruction,  but  American  particii)ation 

must  be  free  from  political  entanglements.    For  example. 

President  Harding,  like  President  Wilson,  is  adverse  to 

tlie  recognition  of  the  Soviet  regime.     It  is  believed  that 

economic  pro.spcrity  in  Russia  is  impossible  under  the 

rule  of  Lenin  and  his  band  of  jiirates.     Whatever  sym- 

luithy  one  may  have  for  the  Russian  people,  it  seems  un- 

likely that  the  recognition  of  their  present  rulers  would 

help.     It  would  not  establish  "the  essential  basis  of  pro- 

ductivity",  as   yir.   Hughes  says;   on   the   contrary,    it 

v.ould  fix  the  plague-spot  on  the  map.     Lenin's  guaran- 
tees are  worthless;  tliey  are  given  with  the  tongue  in  the 

cheek ;  moreover,  he  ami  liis  companions  are  pestilential 

in  their   propaganda   all   over   the   world,    preaching   a 

spirit  utterly   destructive  to   our  ideas  of  civilization; 

they  merit  the  treatment  meted  to  bubonic  rats.     Other 
obstacles  to  the  success  of  the  conference  at  Genoa  are 

the  German  reparations  and  the  Allied  debts.     Trade  in 

Europe — or  elsewhere — can  not  prosper  so  long  as  Ger- 
man industry  is  overshadowed  by  an  indefinite  burden ; 

it  is  to  the  benefit  of  all,  especially  France,  that  the  bur- 

den be  fixed  at  an  amount  that  Germany  can  carry  with- 
out being  crushed,  but  not  so  lightly  as  to  cause  her  to 

forget  her  sin  against  humanity.     The  question  of  the 

Allied  debts  is  another  obstacle  to  normality  of  interna- 

tional intercourse.    It  is  a  difficult  question.    We  appre- 
ciate the  Allied  viewpoint  that  the  money  they  borrowed 

was  spent  to  wage  the  War  into  which  we  entered  belated- 
ly and  in  which  they  had  fought  for  what  proved  to  be  our 

cause;  that  they  have  suffered  more  than  we  have,  and 

tliat  we  ought  to  set  our  dollars  against  the  lives  of  the 

young  men  that  they  lost  before  we  gave  them  our  assist- 
ance in  preventing  a  calamity  even  greater  than  the  War 

itself.     The  sums  we  loaned  were  spent  largely  in  the 

United  States,  in  the  purchase  of  munitions  and  supplies; 

in   fact,  they  borrowed   food  and  war  materials  rather 

than  money.    We  came  out  of  the  War  with  a  total  loss 
of  life  no  more  than  any  one  of  our  Allies  suffered  in  a 

single  day;  we  were  tremendously  enriched  by  the  War: 

v,-e  can  afford  wliat  the  French  call  a  fine  gesture,  and 
wave  aside  the  oliligations  due  to  us,  especially  as  only 

the  British  debt  is  likely  to  be  paid  and  the  cancellation 

of  all  the  debts  would  do  more  to  promote  goodwill  and 

restore  international  trade  than  any  number  of  siicci'hcs 

and  editorials.    In  any  event,  it  is  clear  that  the  invita- 
tion to  be  represented  at  G«noa  has  had  a  beneficial  effect 

in  causing  a  general  discussion  in  our  daily  and  periodi- 

cal press  of  our  attitude  to  Europe  and  in  developing  the 

idea  that   we   ought    to   help   because  our   fate    is  linked 
with  that  of  those  wlio  sulfcrcd  from  the  War  niucli  more 

than  we  did.     The  United  States  is  not  an  island  in  the 

Paeifie — a  Ya])  or  a  Guam — but  a  big  brother  in  the  fra- 
ternity of  nations,  and.  within  recognized  limits,  it  is  our 

duty  to  give  both  brains  and  money  for  a  concerted  effort 

to  rejiair  the  ravages  of  war,  and   to  restore  commei-ce 
and  civilization  in  the  (^Id  World. 
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Wasting  Coal 

A  technical  paper  should  aim  to  interest  its  readers, 
as  well  as  to  provide  matter  that  is  indicative  of  how 

additional  profit  or  credit  may  accrue  to  the  individual, 
to  the  corporation,  and  to  the  industry.  It  happens  at 
times  that  certain  sections  of  the  engineering  public  are 
addressed  more  particularly  than  are  others,  and  this 

is  especially  tnie  in  regard  to  generalizations  on  economy 
and  efficiency.  Of  the  profession  as  a  whole  it  can  be 
said  that  only  a  small  proportion  of  its  members  are 
specialists  in  any  branch  of  mining  and  metallurgy ;  only 
comparatively  few  rank  as  experts  of  a  class  to  be  re- 

tained by  influential  corporations  for  important  con- 
sultative work.  To  these,  some  of  the  matter  that  ap- 

pears in  current  technical  literature  may  seem  to  be  of  a 

platitudinous  character.  We  recall  the  indignation  dis- 

played when  a  well-known  engineer  read  in  the  'Mining 
and  Scientific  Press '  that  there  was  a  tendency  nowadays 
to  use  steel  and  concrete  in  the  construction  of  new  mill- 

buildings  ;  he  protested  that  the  idea  was  not  new,  citing 
an  instance  in  which  it  had  been  adopted  many  years 
ago.  All  this  was  true,  but  he  neglected  to  realize  that 
only  a  few  engineers  were  cognizant  of  the  details.  The 
great  majority  of  operators  want  to  know  aljout  the 

use  of  steel  and  concrete  in  mill-buildings.  The  special- 
ist should  see  that  were  we  to  publish  only  what  is  news 

to  him  in  his  own  particular  field  we  would  cease  to  eater 
to  over  90%  of  our  subscribers. 

A  large  number  of  mines,  mills,  and  smelters  through- 
out the  world  depend  for  their  continuous  operation  on 

power  generated  by  the  burning  of  coal ;  an  economical 
utilization  of  its  latent  heat-units  is  the  aim  of  every 

power-plant  superintendent  who  has  been  taught  the  im- 
portance of  scientific  control  by  the  frequent  examina- 

tion of  the  waste  products.  There  are,  however,  scores 
of  users  of  coal-fired  boilers  who  fail  to  appreciate  the 
importance  of  accurate  testing ;  many  of  these  gauge  the 
performance  of  a  boiler  by  the  appearance  of  the  gases 
coming  from  the  stack,  being  unaware  of  the  fact  that 
an  avoidable  waste  of  coal  may  be  occurring  whether  the 

flue-gases  be  transparent  or  opaque  with  particles  of  un- 
consumed  carbon.  The  loss  of  fuel  may  be  traceable  to 
unburned  coal  in  the  ash  and  to  an  improper  proportion 
of  certain  gases  in  the  stack.  The  former  loss  is  easily 
noticed  and  readily  controlled.  The  loss  in  gaseous  form 
is  often  overlooked;  the  proportion  of  carbon  monoxide 
and  carbon  dioxide  present  can  be  determined  only  by 

chemical  tests.  Now  that  a  compact  and  simple  appar- 
atus is  available,  at  a  comparatively  small  cost,  there  can 

be  no  excuse  for  an  unnecessary  wastage  of  gaseous  fuel, 

even  in  small  plants.  By  using  such  an  equipment,  the 
tests  for  carbon  dioxide  are  made  automatically  and  at 

a  negligible  expense.  All  that  is  required  is  an  interest 

in  the  problem  and  an  appreciation  of  a  few  funda- 
mental facts.  It  is  difficult  to  estimate  the  average  per- 

formance of  boilers;  but  it  is  probable  that,  in  small 

plants,  less  than  60%  of  the  available  heat  from  the  coal 
is  utilized  for  the  making  of  steam.  Over  30%.  of  the 
remainder  may  be  lost  in  the  gases  that  escape  from  the 

stack.  This  loss  may  be  considered  from  two  viewpoints. 
Part  of  it  is  due  to  direct  loss  of  heat,  in  consequence  of 
faulty  design,  lack  of  cleanliness,  and  other  less  impor- 

tant factors;  but  usually  the  greater  proportion  arises 
from  a  neglect  to  regulate  combustion  projierly.  Con- 

trol of  the  composition  of  the  escaping  ga.scs  is  only  pos- 
sible when  the  operation  of  stoking  and  the  manipula- 

tion of  draught  are  guided  by  quantitative  data  as  to 
chemical  composition,  with  particular  reference  to  the 
proportion  of  carbon  dioxide  present.  The  standard 

recorders  are  designed  to  abstract'a  measured  volume  of 
the  flue-ga.ses  at  definite  intervals,  subjecting  it  to  an 
absorptive  treatment,  and  recording  the  result  on  a  chart. 
The  importance  of  such  control  is  shown  by  the  faet 
that,  in  the  case  of  a  boiler  of  an  average  load  of  500 

horse-power,  burning  coal  at  $-1  per  ton  for  10  houre 
per  day,  the  saving  in  fuel  per  annum  by  increasing  the 

proportion  of  carbon  dioxide  in  the  flue-gases  from  7  to 
9%  may  amount  to  over  $1000.  Such  control  is  possible 
only  by  the  help  of  proper  automatic  apparatus,  which 

should  be  an  essential  part  of  all  coal-fired  boiler  equip- 
ments. 

Parasites 

The  popular  conception  of  a  parasite  is  an  obsequious 

flatterer  who  lives  at  the  expense  of  another;  the  bio- 

logical definition  according  to  Webster  is  "an  organism 
that  lives  with,  on,  or  in  another  organism  (called  its 

host),  from  which  it  gets  its  nourishment".  When  we 
say  that  the  mining  industry  supports  sundry  parasites 
we  use  the  word  in  the  latter  sense;  that  is,  we  do  not 

imply  that  the  individuals  who  happen  to  lie  involved 
are  toadies  or  sycophants.  They  derive  their  financial 
nourishment,  however,  from  the  mining  industry.  One 

of  two  classes  that  we  have  in  mind  is  composed  of  en- 

gineers who  are  ostensibly  participants  in  the  industry 

but  who  do  more  harm  than  good;  on  the  other  hand, 

those  in  the  second  class  are  not  engineers  and  they 

admit  freely  that  they  are  not  interested  in  mines  or 

mining  as  a  source  of  ore  and  of  metal  to  be  sold.  We 

refer  to  promotere  and  stock-salesmen,  and  in  doing  so 

we  exclude  common  swindlers  and  confine  ourselves  to 

those  who  are  reasonably  honest.  A  reasonably  honest 

promoter  may  be  defined  as  on  who  is  endowed  with  the 

imagination  and  optimism  that  all  promoters  possess  but 

who  does  not  mis-state  facts  deliberately.  The  relations 

of  such  men  with  the  mining  industry  may  be  explained 

by  describing  the  methods  that  are  typical  of  their 

activities.  A  group  of  i>romoter-saIesmen  forms  a  syndi- 

cate for  the  purpose  of  taking  an  option,  for  which  it 

pa.vs  nothing,  on  a  generous  block  of  shares  in  a  comi)aiiy 

that  owns  mining  property  but  that  has  little  or  no 

money.  The  price  per  share  specified  in  the  option,  of 

course,  is  extremely  low.  We  assimie  that  the  ,iroperty 

has  meritorious  features  and  that  a  rair-ininded  engineer 

would  recommend  the  expenditure  of  a  moderate  sum 

of  money  for  careful  exploration  or  development.  The 

members  of  the  syndicate  probaly  know  nothing  about  a 

mine,  they  may  never  have  been  within  sight  of  one.  and 
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they  do  not  rare  wlicthcr  or  not  the  company  lias  a  mine. 

What  tliey  do  require  is  something  to  talk  about  to  a 
prospective  customer,  who  may  be  a  doctor  or  a  ranclier 

or  a  merchant.    The  approach  is  generally  made  by  tell- 
ing about  the  fortunes  that  have  been  made  as  a  result  of 

investment  in  great  mines.    If  the  property  under  con- 
sideration be  valuable  for  its  copper,  the  dividend  rec- 

ords of  Anaconda,  or  Utah  Copper,  or  United  Verde  are 

paraded  for  the  contemplation  of  the  putative  purchaser; 

if  silver  or  gold  be  the  metal,  historical  sketches  of  Tono- 
pah  and  Virginia  Cit.v.  or  Cripple  Creek  and  Goldfield 

are  effective  'openei"s'.    The  next  step  is  to  correlate  the 
property  with  the  producer,  past  or  present,  that  is  geo- 
graphicall.v  nearest.    Nearness  to  a  well-known  and  suc- 

cessful mine  is  an  exceedingly  important  feature — the 

closer  the  better,  of  course — but  a  separation  of  a  dozen 
miles  is  a  matter  of  small  consequence  to  an  optimist.    If 

the  mine  happens  to  be  an  old  one  that  pi-oduced  j'ears 
ago,  fuiy  question  from  inquisitive  customers  as  to  why 

mining  was  discontinued  may  be  answered  by  glib  gen- 

eralizations regarding  modern  metallui-gie  progi-ess  and 
the  treatment  of  complex  ores  by  flotation  concentration, 

which,  in  the  mind  of  tiie  salesman,  may  conjure  proc- 
e.sses  and  operations  that  would  astound  the  millman  who 

keeps  the  froth  rising  and  ovei-flowiug.    Names  of  noted 
engineers  and  geologists  who  have  examined  or  who  have 
made  even  a  ca.sual  visit  to  the  property  are  usually 

fruitful    material    for    selling-talks.     Estimated    ore-re- 

serves, combining  the  possible  with  the  proved  and  prob- 
able, make  imposing  figures;  from  them  is  calculated  the 

approximate  profit  per  ton,  per  day,  per  year,  and  per 
share  per  annum.    But  the  clinching  argument,  after  the 

listener  has  absorbed  some  of  the  salesman's  enthusiasm, 
the  argument  that  actually  separates  the  purchaser  from 

liis  money,  is  this:  "We  are  going  to  put  this  stock  on 
the  exchange  in  all  the  big  cities  and  are  going  to  send 
it  to  $10  per  share  within  90  da.vs.    You  can  see  what  a 
good  thing  it  is  and  how  easily  we  can  do  it.    You  can 

buy  now  at  $1  per  share  and  be  one  of  the  insiders".    No 
matter  how  valuable  the  property  actually  may  be,  the 
typical  promoter  is  interested  only  in  the  prospect  of 
boosting  the  price  of  the  stock.    Those  men  do  not  sell 

shares  in  a  mine;  the  mine  is  merely  an  incidental  fea- 
ture about  which  they  drape  a  hypnotic  story;  their  busi- 

ness, as  they  express  it,  is  "to  place  the  paper".     They 
work  not  on  the  reason  of  their  customers  hut  on  the 

emotions  of  tiiose  worthy  people.    The  buyer  is  not  con- 
vinced that  there  is  a  reasonable  chance  of  obtaining 

dividends  from  mining  operations;  he  is  persuaded  that 

he  can  sell  the  shares  for  more  than  they  cost  him.    Fre- 
quently the  stock  is  li.sted  on  the  Exchange  and  the  price 

ia  boosted ;  the  purchasers  of  the  'pre-listing'  shares  may 
sell  at  a  profit.    The  miae  eventually  may  prove  to  be  a 
good  one  and  operations  may  be  successful,  though  often, 
of  course,  some  of  the  purcha.sers  of  the  shares  are  left  to 

hold  the  sack.    In  any  event  the  promoter-salesmen  make 
a  handsome  profit.     Their  stock  costs  them  nothing  and 
.it  the  end  of  the  campaign,  which  they  make  short  and 
lively,  they  have  none  remaining  in  their  hands.    The  net 

result  is  that  the  imblie  has  contributed  a  considerable 

sum  of  money  of  which  an  inconsiderable  proportion  has 
found  its  way  into  the  treasury  of  the  mining  company 

where  it  is  available  for  the  operation  of  the  enterprise. 

The  promoter-salesman  of  the  type  we  have  described 
appears  to  qualify  as  a  parasite  from  the  biological  point 
of  view ;  and  yet  it  must  be  confessed  that  he  is  able  to 

raise  money,  when  the  owner  of  a  meritorious  prospect 

or  mine,  or  his  engineer,  would  be  lielpless.     Unfortu- 
nately the  methods  of  the  honest  promoter  in  obtaining 

money  for  a  legitimate  venture  are  no  different  from 

those  used  by  the  unscrupulous  grafter  in  selling  stock 
that  he  knows  to  be  valueless,  except  that  he  deals  in 
facts  instead  of  in  fabrications.     The  psychology  is  the 
same  in  both  instances.    Even  when  the  transaction  is  a 

fair  one,  the  toll  taken  by  the  promoter  is  far  too  high 
for  the  service  rendered.    Wliy  then  does  the  man  who 

has  a  property  with  a  reasonable  chance  of  success  re- 
sort to  the  promoter  to  finance  it  ?    This  leads  us  to  the 

other  kind  of  parasite  to  which  reference  has  been  made, 
namely,  the  examining  engineer  who  cannot  or  will  not 
let  his  employers  or  clients  take  a  reasonable  chance  for 
fear  that  the  venture  may  not  prove  to  be  a  success,  and 

that  his  individual  professional  standing  wiU  suffer  in 

consequence.    There  are  men  in  the  profession — ^they  call 
tliemselves  engineers  with  poor  grace — who  through  some 
good  fortune  have  established  a  good  reputation.     They 

proceed  on  the  theory  of  playing,  not  safe,  but  ten-times 
safe.    If  they  condemn  a  property  that  afterward  proves 
to  be  a  great  mine  it  is  easy  to  produce  an  alibi,  if  indeed 

the  employer  has  not  forgotten  about  the  examination 

on  which  it  was  rejected.     Such  a  man  is  a  mere  ore- 
measurer;  even  if  he  is  able  to  appraise  intelligently  the 
future  possibilities  of  the  mine  or  prospect,  he  does  not 
do  it.    His  motive  is  not  to  further  the  best  interests  of 

his  employer;  it  is  to  protect  his  own  selfish  interests. 

The  employer  expects  him  to  investigate  the  history,  to 

analyze  the  geology,  and  to  study  the  property  from 

other  pertinent  angles.     He  expects  an  estimate  of  the 
value  of  the  chance  based  on  sound  judgment;  he  does 

not  expect  the  engineer  to  be  infallible  in  his  estimates 

and  deductions.    We  know  of  men  who  report  unfavor- 

ably on  every  property  they  examine  because  they  find 

that  to  be  a  safe  and  sure  way  of  avoiding  responsibilty. 

Such  men  not  only  break  faith  with  their  employers  but 

they  do  the  mining  industry  untold  harm  by  making 

extremely  difficult  tlie  financing  of  the  development  and 

operation  of  new  or  idle  properties.    They  are  parasites 

of  the  worst  kind.    The  remedy,  in  so  far  as  these  evils 

can  be  corrected,  lies  with  the  individual  and  the  com- 

panies that  have  the  money  and  that  desire  to  speculate 

in  mining.     They  can  and  shottld  detect  and  destroy  the 

engineer-parasite.     It  is  logical  that  established  mining 

companies  should  finance  the  development  of  new  mines ; 

when  they  employ  more  'engineers'  who  are  engineers, 
VN-ho  have  the  courage  to   assume   responsibility  in   ex- 

amining and  reporting  on  properties,  tiie  raining  indus- 

try will  be  a  less  receptive  'host'  for  tliat  other  parasite, 
the  promoter-salesman. 

^ 
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D I   ON 
■rr  iiM.i,ij|.i,i,i  o 

To  The  *M.  «&  S.  P.' 
The  Editor: 

Sir — The  announcement,  in  your  issue  of  March  4,  of 

the  sale  of  the  'Mining  and  Scientific  Press'  heralds  to 
many  of  us  the  passing  of  an  old  friend. 

Ever  since  I  can  remember,  the  'Press'  has  been  a  wel- 
come and  valued  visitor  at  our  office.  Through  the  pass- 

ing years,  and  directed  by  different  editors,  it  has — and 
noticeably  so  under  the  present  management — stood  for 
the  highest  ethics  in  the  mining  profession.  Blazing  the 

way  for  truth  and  clarity  of  expression,  the  'Press'  has 
done  much  to  aid,  to  educate  and  encourage  the  young 
engineer,  and  to  call  forth  the  best  from  members  of  the 

profession.  It  has  fearlessly  condemned  and  fought  the 
misrepresentation  and  buncombe  of  the  charlatan  and 
the  ignorant. 

To  my  mind  there  is  no  more  useful  or  difficult  career 
than  that  of  an  editor  of  a  weekly  technical  paper.  The 

tiles  of  the  'Mining  and  Scientific  Press',  extending  over 

€0  years,  constitute  the  best  history  of  mining  in  "Western 
America,  and  these  volumes  are  a  lasting  tribute  to  the 
industiy  and  ability  of  the  editors. 

It  has  been  my  fortune  to  know  and  count  among  my 
friends  most  of  the  editorial  staff  and  management  of  the 

^Mining  and  Scientific  Press'  for  more  than  20  years,  and 
personally  I  feel  a  debt  of  gratitude  to  those  who  di- 

rected the  policy  of  the  'Press';  and  this  feeling  is,  I 
think,  shared  by  many  engineers,  not  only  for  the  excel- 

lent paper  they  produced,  but  also  for  their  valued 
friendship  and  cheerful  a.s.sistanee,  freely  given. 

Wliile  the  casual  subscriber  to  the  combined  paper 

may  have  some  satisfaction  in  securing  the  efforts  of 
the  combined  talent  of  both  papers  for  one  subscription, 

it  is  to  us,  who  have  followed  the  career  of  the  'Mining 
and  Scientific  Press'  with  interest  and  occasionally  mar- 

ring an  issue  with  a  contribution  of  our  own,  a  distinct 
loss  to  realize  that  the  oldest  mining  paper  in  the  United 
States,  and  one  so  closely  identified  with  Pacific  Coast 

mining,  is  to  lose  its  identity.  The  fact  that  the  'Press' 
is  to  be  absorbed  by  a  paper  so  well  and  so  favorably 

known  as  the  '.Journal'  tempers  our  regret,  as  also  does 
the  fact  that  you,  Mr.  Editor,  are  to  continue  witli  the 
combined  papers. 

Wishing  you  continued  success,  I  am 
Faithfully  yours, 

Charles  Janin. 
San  Francisco,  March  14. 

The  Editor: 

Sir—The  'Press',  arriving  today,  states  that  a  merger 

has  been  arranged  between  the  'Mining  and  Scientific 

Press'  and  the  'Engineering  and  Mining  Journal'.  I  am 
sorry  to  hear  this,  as  it  seems  to  me  that  preservation  of 
the  individualities  of  the  two  leading  mining  periodicals, 

one  in  New  York  City  and  one  in  San  Francisco,  would 
be  of  greater  benefit  to  the  mining  fraternity.  I  do  not 

say  this  in  disparagement  of  the  'Engineering  and  Min- 
ing Journal',  as  I  have  great  respect  for  that  magazine, 

and  for  the  editor,  Mr.  Spurr. 

Your  editorials  have  always  been  timely  and  fearless, 

and  I  am  disappointed  in  the  thought  that  I  shall  have 
to  forego  them  after  April  1.  Wishing  you  success  in 
the  line  of  work  you  expect  to  pursue,  I  remain. 

Sincerely  yours, 

,,      ,   ,  S.  F.  Shaw. Esmeralda,  Mexico,  March  6. 

Research 
The  Editor : 

Sir— I  read  Dean  Probert's  article  in  your  issue  of 

January  28  with  a  great  deal  of  interest.  In  the  main 

I  agree  with  his  very  careful  presentation.  He  covered 

a  wide  range,  and,  as  he  has  touched  upon  several  phases 

that  have  interested  me  for  a  long  time.  I  should  like  to 

make  a  few  comments. 

The  one  vital  problem  now  before  the  entire  world  is 

the  relation  between  capital  and  labor.  This  relation  will 

reach  a  culmination  before  many  years,  and  it  wdl  be 

only  tlirough  full  and  free  discussion  that  the  trend  of 

public  opinion  can  be  guided  by  those  who  have  given 

the  matter  thoughtful  consideration.  Notwithstanding 

the  wide  differences  of  opinion  between  capital  and  labor. 

it  should  not  be  impossible  to  find  some  common  basis 

that  would  be  best  for  all. 

It  is  difficult  to  entertain  the  point  of  view  expressed 

by  Judge  Gary,  that  the  problem  can  be  solved  by  
gov- 

ernmeiital  regulation.  No  great  problem  was  ever  solved 

in  that  wav.  At  best,  it  would  be  a  makeshift.  The  
Gov- 

ernment tried  to  regulate  slavery,  but  it  was  a  dismal 

failure  after  it  had  been  tried  for  about  a  century.  The
 

Government  tried  to  regulate  the  liquor  traffic  Init  
it  was 

on  account  of  its  failure  to  do  so  that  we  now  have  p
ro- 

hibition. The  problem  is  deeper— much  deeper— than 

governmental  regulation. 

Acrain,  Mr.  Rockefeller's  statement  that  "He  be
lieves 

labor  and  capital  are  partners",  is,  of  course,  a 
 sophism, 

however  much  such  a  relation  might  be  desi
red.  Tliey 

have  mutual  interests,  to  be  sure,  but  under 
 present  con- 

ditions thev  can  never  be  partners.  The  only  way  they 

eould  be  made  partners  would  be  throu-h  s
ome  form  of 

socialism,  and  I  question  ll.c  advisability  of  t
hat  in  our 
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present  stage  of  social,  political,  and  spiritual  develop- 

ment. The  remark  made  by  Dean  Jones  of  Yale,  "By  a 
good  citizen,  I  mean  a  man  who  is  master  of  himself, 
earns  his  own  living,  and  as  far  as  possible  iu  doing  it 

is  of  benetit  to  his  fellow  man",  is  of  more  than  passing 
interest.  I  would  especially  call  attention  to  that  clause 

which  [inivides  for  "earning  his  own  living".  There  is 
a  world  of  meaning  in  that,  if  broadly  interpreted. 

I  think  Dean  Probert  will  agree  with  me  that  students 
who  live  in  fraternity  houses  costing  from  $25,000  to 
$100,000,  and  who  have  expensive  automobiles  that  they 
did  not  earn,  are  perhaps  not  the  best  candidates  for  de- 

veloping the  highest  type  of  citizenship.  As  youths, 

■without  any  earning  capacity,  they  get  accustomed  to  all 
the  luxuries  of  successful  men  that  are  fairly  well  ad- 

vanced in  life.  Their  luxurj'  is  likely  to  cultivate  de- 
pendence instead  of  independence.  I  am  somewhat  fa- 

miliar with  fraternity  life  in  college  and  have  been  in 
close  touch  with  it  for  many  years;  while  there  is  mucli 

to  be  said  in  favor  of  it,  it  has,  nevertheless,  some  objec- 
tionable features  also. 

Andrew  D.  White,  wlio  was  the  intellectual  and  spiri- 
tual founder  of  Cornell  university,  and  one  of  the  great 

college  presidents  of  all  time,  used  to  address  the  in- 

coming class,  and  the  burden  of  his  address  was  "char- 

acter". "The  ob.iect  of  life  is  not  wealth,  not  knowl- 
edge, not  social  or  political  position;  but  character." 

This,  I  take  it,  is  also  Dean  Probert 's  view;  and  yet  I 
cannot  help  but  feel  that  a  university  graduate  with  a 
high  idealism  is  greatly  shocked  at  the  sordidness  of  the 
game  of  life  when  he  first  encounters  it  after  graduation. 
Most  of  them,  however,  weather  the  storm  and  the  re- 

adjustment, and  ultimately  conclude  that,  after  all,  char- 
acter is  the  one  reality  most  worth-while. 

Dean  Probert  is  quite  right  in  saying  that  "High 
wages,  short  shifts,  and  even  good  living  conditions  do 

not  generate  industrial  peace".  The  economic  problem  is 
deeper — much  deeper — than  that.  It  touches  the  heart 
of  the  nation,  and  for  the  same  reason  precisely  that  life 
is  more  than  meat  and  the  body  more  than  raiment. 

It  would  be  interesting  to  know  how  Mr.  Sharp  would 

carry  out  the  idea  that,  "Not  scribe  but  citizen,  not 
author  but  voter,  is  the  business  of  the  school,  the  true 

end  of  its  course  of  study".  A  large  portion  of  the 
people  of  the  United  States  probably  could  not  give  a 
sufficient  reason  why  they  are  Republicans  or  Demo- 

crats. Probably  the  best  raeson  that  many  of  them 
could  give  is  because  their  fathers  were  of  the  same 

political  faith.  And  if  some  of  the  members  of  Congress 
were  a.sked  why  they  voted  in  a  certain  way,  the  best 
reason  probably  they  could  give  is  because  the  leaders 

of  the  party  so  instructed  them.  Similarly,  men  are 

Methodists,  Presbyterians,  Catholics,  etc.,  because  "It  is 
the  old-time  religion  and  it  is  good  enough  for  me". 
Fortunately,  in  all  ages  of  the  history  of  the  world  a 

large  portion  of  the  people — especially  those  who  think — 
have  come  to  the  conclusion  that  there  is  nothing  good 
enough  for  humanity  as  long  as  something  better  can  be 
obtained. 

Manifestly  the  nuiking  of  good  citizens  and  good  voters 
involves  a  deep  study  into  the  fundamentals  of  human 

rights,  untrammeled  by  the  injustices  of  traditions  or  ex- 
isting institulioiLs — such  a  study  as  wa.s  made  by  the  sign- 

ers of  tile  Declaration  of  Independence  and  the  framers 
of  the  Constitution.  If  such  fundamentals  were  taugiit 
in  college,  the  iimfessor  teaching  tliem  would  probably 
create  a  storm  that  might  cost  him  his  job.  Again,  if 
only  the  hackneyed  ideas  were  taught,  irrespective  of 
any  inquiry  into  tlieir  essential  justice  or  injustice,  how 
could  a  university  develop  intelligent  voters?  It  would 
simply  be  made  a  propaganda  for  party  activity.  I 
question  seriously  wlicther  a  professor,  say.  of  political 

economy,  in  a  univci-sity,  who  taught  and  advocated  the 
advanced  ideas  of  Jefferson  and  Lincoln — America's  two 
greatest  statesmen — could  hold  his  professorship.  To 

delve  into  the  matter  of  "human  relationship,  man  to 
man.  nation  to  nation,  and  strive  for  a  solution  of  this 

world-wide  condition  of  unrest",  suggested  by  Dean 
Probert,  necessarily  implies  a  departure  from  estab- 

lished conditions,  and  such  a  departure  necessarily  im- 
plies a  certain  amount  of  radicalism,  at  least  until  the 

new  departure  becomes  established,  and  then  it  will  be- 
come static  or  orthodox,  and  remain  so  until  human 

evolution  again  outgrows  it  and  another  advance  has  to 

be  made  against  similar  adverse  currents.  It  is  impos- 
sible to  move  and  stand  still  at  the  same  time.  It  is  im- 

po.ssible  to  remedy  existing  evils  while  holding  to  the 
conditions  that  produce  them. 

.^  ^  ,  ,  ̂   William  E.  Geenawalt. Denver,  February  15. 

^ 

Magnetic  Prospecting 
The  Editor : 

Sir — It  was  with  great  interest  that  I  read  Professor 

Weeks'  article,  under  the  above  heading,  in  your  issue 
of  January  21.  The  theory  of  the  magnetic  needle  is 

explained  in  such  a  brief,  clear,  and  concise  manner  that 

any  person  interested  in  this  subject  must  realize  tlie  im- 
portance and  value  of  magnetic  instruments  for  mining 

developments.  His  article,  however,  lays  most  stress  on 

the  horizontal  measurements,  whereas  the  vertical  meas- 
urements furnish  more  definite  results  when  tracing  weak 

intensities. 

The  Professor  refers  to  some  "misleading  statements" 
in  my  article  on  this  same  subject,  published  in  your 
issue  of  September  24,  1921,  which  I  shall  explain  and 

l)r()ve  correct.  I  shall  also  make  a  few  additional  ex- 
planations regarding  the  instruments  and  the  methods 

employed. 
(1)  My  statement: 
"The  old  method  of  reading  the  angle  of  variation, 

deviation,  or  deflection  in  the  horizontal  plane  and  the 

angle  of  inclination  or  dip  in  the  vertical  plane  of  the 

magnetic  needle  by  degrees  and  fractions  thereof,  has 
been  discarded,  and  a  compensating  or  deflecting  magnet 

has  been  introduced  whereby  much  closer  and  more  ac- 

curate readings  are  obtained." Comment : 
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"It  would  seem  that  the  deflecting  magnet  of  the 
Thomson-Thalen  magnetometer  is  confused  with  the 
yoke-magnet  of  the  Thalen-Tiberg  magnetometer.  In 
the  Thalen-Tiberg  magnetometer,  shown  in  Fig  8,  all 

angles  are  read  in  degrees  and  fractions  thereof. ' ' 
Explanation : 
This  comment  is  correct  if  we  only  consider  what  I 

termed  the  tangent  arm  in  my  article,  as  shown  in  Fig.  8. 
It  is  true  this  arm  is  also  used  for  the  sine  method;  I 
called  it  tangent  arm  merely  to  distinguish  it  from  Prof. 

Dahlblom's  improved  sine  arm.  The  Dahlblom  improved 
sine  arm  is  shown  in  the  second  picture  of  the  Thalen- 
Tiberg  magnetometer  in  my  article,  but  is  not  shown  in 

Prof.  Weeks'  article.  It  is  attached  to  the  leveling-head 
in  the  same  horizontal  plane  as  the  combined  tangent- 

sine  arm,  but  witli  an  offset  of  30°.  In  the  old  method 
the  compensating  or  deflecting  magnet  is  retained  in  a 

definite  position  on  the  combined  tangent-sine  arm  and 
the  angle  of  deflection  of  the  needle  is  variable  and  is 

read  in  degrees  and  fractions  thereof.  In  Prof.  Dahl- 

blom's method  the  angle  of  deflection  of  the  needle  is 
constant  and  the  position  of  the  compensating  or  de- 

flecting magnet,  mounted  in  the  yoke  on  the  Dahlblom 
improved  sine  arm,  is  made  variable.  The  Dahlblom 
sine  arm  is  graduated  and  readings  are  taken  direct ;  the 
angle  of  deflection  of  the  needle  in  this  method  is  not 
read  in  degrees  and  fractions  thereof.  A  scale  can  be 
constructed  and  attached  to  the  Dahlblom  sine  arm 

whereby  the  value  of  'R',  the  resultant  of  the  horizontal 
component  in  the  earth's  normal  magnetic  field,  and  the 
horizontal  component  •  of  the  disturbing  element  in  a 
disturbed  magnetic  field,  can  be  read  direct. 

The  Tiberg  inelinator  for  observing  vertical  measure- 
ments is  read  in  angles  and  fractions  thereof,  but  the 

Thomson-Thalen  magnetometer,  a  much  later  invention 
for  observing  vertical  measurements,  is  not  read  in 

angles  and  fractions  thereof.  The  readings  on  this  in- 
strument are  direct  from  the  micrometer  and  graduated 

stem  supporting  the  compensating  magnet. 
Thus  it  will  be  seen  that  my  statement  does  apply 

and  is  correct  for  both  horizontal  and  vertical  measure- 
ments. 

(2)   My  statement: 

"The  horizontal  measurements  are  of  minor  impor- 
tance, but  the  vertical  measurements  furnish  data  from 

which  valuable  charts  are  platted   .    .    .  " 
Comment : 

"This  has  not  proved  true  in  this  country.  The  de- 
termination of  the  critical  points  of  horizontal  intensity 

has  proved  as  useful  as  the  determinations  of  vertical  in- 
tensities. Moreover,  if  the  horizontal  measurements  are 

of  no  value,  why  are  the  instruments  constructed?  An 
inelinator  would  be  all  that  is  necessary.  It  is  true  that 
where  the  attraction  of  the  orebody  is  very  slight  the 
vertical  measurements  may  be  of  more  impprtance.  .  . 
A  sweeping  statement,  however,  of  the  uselessness  of 

horizontal  measurements  should  not  be  made." 
Explanation : 

The  magnetic  intensities  e.xerted  by  placer  deiiosits — 

which  ordinarily  must  be  clas-sed  as  comparatively  thin 
blanket  formations — and  certain  vein  formations  and 

mineral  concentrations  containing  only  a  small  propor- 
tion or  entirely  devoid  of  magnetic  (attraetile)  minerals 

and  generally  of  a  limited  extent  in  both  area  and 

quantity,  are  naturally  weak  compared  with  the  mag- 
netic intensities  produced  by  large  magnetite  deposits. 

Precision  and  accuracy  combined  with  highly  sensitive 
instruipents  therefore  are  essential  in  order  to  detect 
these  weak  intensities  and  obtain  correct  results. 

Practical  experience  has  demonstrated  for  this  par- 
ticular work  that  the  vertical  measurements  are  of 

greater  importance  and  the  horizontal  measurements  of 

minor  importance.  By  no  means  do  I  infer  "of  no 
value"  or  "useless"  when  I  say  "of  minor  importance". 
Horizontal  measurements  are  important  where  strong  in- 

tensities occur. 

Complications  caused  by  the  presence  of  two  or  more 
veins  or  mineral  concentrations  in  close  proximity  to 
each  other  are  hard  enough  to  analyze  and  untangle  by 

vertical  measurements,  but  they  are  practically  impos- 
sible to  analyze  by  horizontal  measurements. 

Maps  and  charts  prepared  from  vertical  measurements, 
obtained  when  tracing  placer  deposits,  furnish  much 

superior  detailed  information  of  the  location  and  extent 

of  the  deposit,  indicating  well-defined  areas  of  maximum, 
intermediate,  and  minimum  mineral  concentrations, 

which  cannot  be  produced  from  horizontal  measurements. 
Theory  does  not  always  prove  true  in  actual  practice ; 

certain  unknown  and  unexpected  elements  of  nature  may 

interfere,  which  will  cause  more  or  less  deviation  from 
anticipated  results. 

(3)  Referring  to  the  title  of  the  first  picture,  of  the 
Thalen-Tilierg  magnetometer,  in  my  article: 

This  picture  is  entitled:  'Thalen-Tiberg  Magnetom- 
eter, Provided  with  Tangent  Arm.  for  Beading  Vertical 

Intensities'.  This  sentence  contains  a  typographical 

error,  it  should  read  -Horizontal'  in  place  of  "Vertical". 
The  term  Tangent  Arm  has  been  previously  explained. 
The  Tiberg  inelinator  is  shown,  in  this  same  picture, 

set  up  for  measuring  vertical  intensities,  and  I  admit  that 

the  compensating  magnet  has  no  bearing  on,  or  connec- 
tion with,  the  vertical  readings  of  the  inelinator. 

(4)  Comment : 
"Still  another  instrument,  the  Thomson-Thalen  mag- 

netometer, which  is  only  adapted  to  the  measurement  of 
vertical  forces ;  it  does  the  same  work  as  the  inelinator. 
In  this  instrument,  as  in  the  Tiberg  inelinator,  tlie  needle 

is  pivoted  above  the  centre  of  gi-avity." Answer : 

It  is  true  that  the  needle  in  the  Tiberg  inelinator  is 

pivoted  above  the  centre  of  gravity ;  but  this  is  not  the 
fact  in  the  Thomson-Thalen  magnetometer,  the  needles 

in  this  instrument,  composed  of  two  needles  mounted 

in  a  ring  and  supported  on  two  perpendicular  steel 

needle-points  resting  in  agate  centres,  are  pivoted  below 

the  centre  of  gravity — which  is  one  of  the  principal 

reasons  for  the  great  sensitiveness  of  this  instrument. 

(5)  Referring    to   the   ordinary    dip-needle    and    tlie 
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Daliltiloin  poi'ket-niagnetometer  for  reading  vertical  in- 
ti'iisities:  Neither  of  these  two  instruments  is  adapted 
for  close  and  accurate  work  in  localities  of  weak  in- 
tensities. 

(6)  The  dial-compass,  described  and  illustrated  in 

I'rof.  Weeks'  article,  P^ig.  4.  This  instrument  is  con- 
structed only  for  determining  horizontal  intensities,  it 

may  be  useful  for  reconnaissance  work  where  strong 

magnetic  intensities  occur  and  where  close  and  accurate 

readings  take  a  .secondary  place,  but  it  cannot  be  used 

to  any  advantage  where  the  intensities  are  weak. 

The  main  objections  to  this  instrument  are: 

(n)  To  place  the  dial-compass  true  north  and  south 

by  use  of  the  sun-dial  will  require  a  reliable  watch  for 
ascertaining  the  correct  time. 

(b)  Apparent  sun-time  is  not  identical  with  true  time, 

a  different  correction  has  to  be  made  every  daj'  in  the 
year,  the  observer  mu.st  therefore  be  provided  with  a 

nautical  almanac  in  order  to  make  the  necessary  cor- 
rwtion. 

(r)  A  further  c()rre<-tion  of  time  must  be  made  for 
difference  in  longitude  between  the  place  where  local 

time  is  derived  and  the  place  of  observation. 

(d)  Maps  or  charts  can  no  more  be  prepared  from  a 

survey  witli  the  dial-compass  than  with  a  magnetometer 
unless  the  stations  or  points  of  observation  are  tied  in 

by  metes  and  hounds. 

(«)  "If  we  know  the  de<'lination  of  the  compass,  we 
know  the  dire<'ti()n  of  magnetic  north."  Where  the  dis- 

turbed magnetic  field  covers  an  extensive  area  it  fre- 

quently becomes  a  hard  matter  to  determine  what  the 

exact  declination  should  be  for  the  particular  point  of 

observation  due  to  the  earth's  normal  magnetic  field. 
(/)  The  dial-compass  can  be  used  only  during  clear 

days,  it  is  out  of  commission  on  cloudy  days  when  the 
sun  is  obscured. 

ig)  Under  the  most  favorable  conditions,  the  dial- 

compa.ss  does  not  furnish  as  accurate  readings  as  the 

magnetometer,  particularly  in  localities  of  weak  intensi- 

ties, and  where  accuracy  is  of  vital  importance  the 

ob.server  can  accomi)]ish  from  two  to  three  times  as 

much  work  with  tlie  magnetometer  in  the  same  space  of 

time.  The  dial-compass  may  save  time  in  localities  with 
great  intensities  where  only  approximate  readings  are 

required  and  where  the  results  are  not  to  be  majiped. 
(7)  Comment: 

"The  magnetometer  is  not  well   adapted   for   use  in 
rough  country,  because  a  survey  tliat  entails  sighting  is 

necessary  to  locate  the  stations. ' ' 
Answer: 

This  objection  mu.st  apply  as  well  to  the  dial-compa.ss, 

otherwise  how  can  the  results  of  the  survey  be  platted? 

(H)   f'ommi'ut : 

"Mr.  (libson.  I  undci-stand.  lias  made  surveys  of  placer 
deposits  with  the  Thomson-Thalen  instrument.     If  he 

would  di.scus.s  in  detail  liis  experience  in  that  field.  I  am 

sure  lie  would  make  a  valiuilile  addition  to  the  subject." 
An.swer: 

Tn  ref)ly  will  say  that  I  have  been  intending  for  some 

time  to  write  an  article  on  this  subject  and  will  do  so  in 
the  near  future. 

(9)  Comment: 

"From  some  letters  that  I  have  received  it  seems 
necessary  to  point  out  that  the  instruments  are  of  value 

only  in  detecting  minerals  that  are  distinctly  magnetic 

and  only  when  tliev  are  present  in  considerable  quan- 

tity." 

Answer : 

I  know  from  my  own  personal  experience  that  this 

statement  is  not  true.  Further,  by  referring  to  Eugene 

Ilaanel's  book  'On  the  Location  and  Examination  of 

Magnetic  Ore  Deposits  by  Magnetometric  Mea.surements', 
published  by  the  Department  of  the  Interior  at  Ottawa, 

Canada,  in  1904,  pages  16-17,  Chapter  IV,  'The  Dis- 
turbed Terrestrial  Field  of  Force',  it  vnll  be  seen  that 

there  are  others  besides  myself  who  contend  that  these 

instruments  will  detect  and  trace  non-magnetic  minerals 
iinder  certain  conditions. 

(10)  Prof.  Weeks  concludes  his  article  with  this  sen- 
tence : 

"Manifestly  this  instrument  (referring  to  the  dip- 
compass  or  rather  dipping-needle)  is  not  sufficiently 

sensitive  to  detect  'pay -streaks'  unless  they  are  very 

close  to  the  surface." Reply : 

The  definition  of  'pay-streak',  as  applied  in  jilacer 
mining,  is  a  mineral  concentration  containing  free  gold 
or  some  other  valuable  metal  or  mineral  in  sufficient 

quantity  to  more  than  cover  the  cost  of  extraction  and 

recovery.  There  is  no  instrument  made,  be  it  dipping- 

needle,  inclinator,  magnetometer,  or  dial-compass,  that 
will  indicate  or  detect  the  presence  of  gold,  and  much 
less  whether  or  not  it  will  be  found  in  paying  quantity, 

no  matter  how  close  it  may  be  to  the  surface.  Mag- 
netometric determinations  of  mineral  concentrations  or 

of  ore  deposits  do  not  disclose  anything  further  than 
their  relative  location  and  extent ;  actual  prospecting  and 

development  work  is  the  only  method  to  determine  the existing  values.  j^^^^^^,^  q^^,^^ 

San  Francisco,  February  24. 

Cyanide  Regeneration 
The  Editor: 

Kir — In  response  to  a  request  from  Charles  Lintecum 

in  your  is.sue  of  February  18  for  experiences  in  cyanide 

regeneration,  I  trust  that  the  following  may  be  of  ser\'ice. 
The  operation  of  a  cyanide-regeneration  process  as  it 

was  carried  on  at  the  Quartette  ]\Iining  Co.'s  leaching- 

jilant  at  Searchlight,  Nevada,  under  my  management  is 

given  here  only  in  a  general  way,  from  memory.  The 

details  of  these  operations  were  described  in  an  article 

written  by  R.  P.  Wheelock,  acting  cliemist  on  the  mine 

at  that  time,  and  published  either  in  the  'Press'  or  the 'Journal',  about  1910. 

When  a  solution  became  'foul',  it  was  delivered  into  a 

vat  that  was  set  some  distance  away  from  other  tanks 

and  buildings.     A  quantity  of  sulphuric  acid  was  de- 



ilarch  25,  1922 MINING  AND  SCIENTIFIC  PRESS 
395 

livered  into  the  top  of  the  vat  through  a  gravity  pipe- 
line about  100  ft.  long.  When  excessive  boiling  had 

eeased,  the  solution  was  agitated  slightly  until  all  effer- 
vescence had  ceased,  then  decanted  and  passed  through  a 

lime  bath.    This  served  to  fix  free  cyanide. 
We  were  never  able  to  determine  before  treatment  how 

much  free  cyanide  would  be  made  available  after  treat- 
ment. The  solution  was  decanted  from  the  treatment- 

A'at  on  account  of  a  white  precipitate,  which  settled 
slowly.  As  this  accumulated  in  the  bottom  of  the  vat,  it 
was  sluiced  into  a  pond.  At  first  no  value  was  attached 
to  this  precipitate. 

In  an  effort  to  get  a  better  understanding  of  the  re- 
generating process,  an  analysis  was  made  of  the  white 

precipitate.  It  was  found  to  contain  several  hundred 

dollar's  per  ton  in  silver,  gold,  and  copper.  Several  tons 
of  this  strange  material  was  shipped  to  the  Selby  Smelt- 

ing &  Lead  Co,  at  San  Francisco. 
J.  E.  White. 

Santa  Barbara,  California,  March  7. 

Measurement  of  Air 

The  Editor: 

Sir— In  your  issue  of  February  25,  1922,  Mr.  A.  S. 
Fry  describes  a  method  for  measuring  the  volume  of  air 

drawn  into  a  flotation  agitator.  The  procedure  de- 
seriljed  is  with  reference  to  the  accompanying  sketch. 

M 
y^ 

V.D 

B 

-L_ 

"W 

the  drop  in  pressure  tlirough  CTT,  but  this  does  not  prove 
that  the  flow  of  air  is  the  same  in  l)otli  eases.  A  small 

pipe  may  offer  the  same  resistance  to  a  small  quantity 
of  air  as  a  large  pipe  would  offer  to  a  large  flow.  The 
validity  of  the  method  depends  upon  running  the  .same 
quantity  of  air  per  minute  through  the  orifice  meter  as 
was  passing  through  the  agitator.  Adjusting  the  valve 
I)  to  liold  constant  pressure  at  B  is  no  evidence  that  the 
flow  has  not  changed. 

The  real  control  of  the  air  is  at  valve  A,  which  is 
equivalent  to  an  orifice.  If  the  pressure  at  B  is  held 

constant  we  may  assume  a  constant  flow  only  if  the  pres- 
sure at  M  is  held  constant.     If  M  varies  the  method  is 

worthless.  .„..  ^    ̂  Walter  S.  Weeks. 

Berkeley,  March  6. 

M  =  high-pressure  air-main 
A  =  valve,  to  work  to  be  measured 

B  =  mercury-gauge 

C  =  valve  to  agitator,  etc. 
D^  valve  to  instrument 

R  =  receptacle  with  E  =  diaphragm 
F  =  water-gauge 

V  =  volume  of  air,  cu.  in.  per  min. 

d  =  diameter  of  orifice,  in. 

h  =  water-gauge  reading,  in. 

Operation.  Set  D  closed,  C  open,  regulate  A  until 
the  air-lift  and  agitator  at  W  is  in  normal  operation. 
Read  gauge  B.  Open  D  and  close  C.  Regulate  D  until 
the  gauge  B  reads  the  same  as  before,  providing  that  the 
resistance  through  the  system  DRE  is  equal  to  that 
which  existed  through  CW.  The  diaphragm  E  is  to  be 

cliosen  with  an  orifice  "of  such  diameter,  d,  that  tlic  read- 
ing of  gauge  F  is  about  1  or  2  in.  ̂   Ji. 

The  drop  in  pressure  or  resistance  through  DRE  may, 
by  the  manipulation  of  the  valve  D,  be  made  equal  to 

Definition  of  Engineering 

The  Editor : 

Sir — The  revised  definition  of  'Engineering'  by  Mv. 
Parsons,  in  your  issue  of  March  4,  appears  to  me  to  omit 
the  highest  function  of  the  engineer.  This  definition 

appears  to  limit  the  activities  of  the  engineer  to  the  solu- 
tion of  engineering  problems;  but  it  omits  the  percep- 
tion and  conception  of  engineering  proiilems,  and  the 

selection  of  the  problem  most  worth  while  to  solve,  as 

part  of  the  functions  of  the  engineer.  The  greatest  en- 

gineers are  not  those  engaged  chiefly  in  "contriving  de- 
signs, means,  and  methods  and  supervising  plans".  This 

work  is  usually  done  by  their  assistants.  The  highest  work 
of  the  engineer  is  the  conception  of  new  problems  and  the 
selection  from  among  these  of  the  key  problem.  Not 

much  engineering  progress  would  be  made  without  orig- 
inality of  conception  and  soundness  of  judgment  in 

selection. 
C.  V.  Corless. 

Coniston,  Ontario,  March  8. 
■iiillitiiiniiiiiiiiiiiiiliiiiimiiimiiiiiiiiMKllllllllHiimiiiiiii   nitiiiiri   mi   iiiiiii   i   iiiiiiii   iiii   tiiiiiiiiiiiiniii 

Fluorspar  is  produced  in  small  quantities  at  Ishikure, 
in  Ise  Province,  and  also  at  Hotatsusan,  in  Noto  Province, 

Japan,  states  a  consular  report.  The  product  is  of  such 

poor  quality,  however,  that  the  greater  part  of  the  de- 
mand is  supplied  from  foreign  sources,  principally  Korea, 

Manchuria,  and  South  China.  So  far  as  can  be  asi'er- 
tained,  none  is  imported  from  the  United  States.  The 
grade  used  varies  from  50%  calcium  fluoride,  secured 
from  Shinmaku,  in  Korea,  to  80  to  85%,  secured  from 

South  China.  That  which  grades  80%  or  more  is  gen- 
erally required  in  the  local  steel  industry,  although  the 

Mitsul)islii  Co.  uses  a  oO'-^  grade  at  the  Kenjiho  Works. 

Fluorspar  of  65  to  70%  is  utilized  in  the  manufacture  of 

glass  and  enamel-ware.  A  certain  amount  is  utilized  at 

the  Kamioka  mine  of  Mitsui  &  Co.  and  also  at  the  Osaka 

Electric  Refinery  of  the  Mitsubishi  Co.  Approximate 

prices  c.i.f.  Japanese  ports  are  as  foUovv-s :  Korean,  50% 

quality,  12.50  yen  per  ton;  Manchurian  and  Korean, 

65%,  25  yen  per  ton;  South  China.  80  to  857c,  50  yen 

per  ton.  The  total  amount  of  fluorspar  used  in  the 

Japanese  steel  industry  during  1920  was  230  metric  tons. 
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Work   of  the   Geological   Department   at   a   Porphyry 

Copper  Mine — II 
By  X.  B.  Starnes 

Geoujgical  JrAPS.  In  general,  the  maps  that  are  of 
service  to  record  and  clarify  the  geological  relations  are : 

1.  Regional  maps,  such  as  those  of  the  U.  S.  Geological 
Survey. 

2.  Local  surface  maps,  200  ft.  to  the  inch,  showing  the 

surface  geologj'  and  topography. 
3.  Detailed  geologic  mine  maps,  50  ft.  to  the  inch. 
4.  Mine  maps,  200  ft.  to  the  inch,  showing  the  geology 

generalized. 
5.  Geologic  sections,  100  ft.  to  the  inch,  at  right  angles 

to  the  principal  or  important  structure. 
In  addition,  models  illustrating  ore  occurrence  and 

general  geologic  relations  may  be  advisable ;  and  in  spe- 
cial instances  geologic  maps,  50  ft.  to  the  inch,  may  be 

made  to  show  the  geology  of  each  stope-floor.  Regional 
maps  such  as  those  of  the  U.  S.  Geological  Survey  are 
of  great  benefit ;  if  not  procurable,  the  geologist  should 
at  least  take  the  best  map  of  the  district  and  go  over  the 

countrj-,  making  notes  to  give  an  idea  of  general  geology. 
The  .surface  of  ground  owned  by  the  company,  and  of 

adjoining  claims  if  they  are  of  especial  interest,  should 
be  mapped  in  detail.  The  importance  of  this  mapping  is 
so  often  overlooked  that  it  is  well  to  emphasize  the  fact 

that  a  good  surface  geologic  map  may  help  in  selecting 
promising  places  to  be  explored.  It  is  easier  to  make  a 
good  map  before  the  surface  is  covered  with  buildings 
and  dumps. 

Men  for  such  work  should  be  good  surveyors  and  keen 
observers,  good  mineralogists,  and  able  to  recognize  and 
differentiate  the  rocks  and  the  types  of  rock  alteration. 

They  should  be  physically  strong,  energetic,  and  inter- 
ested in  the  work.  They  should  be  engineers  enough  to 

be  careful  in  recording  what  they  observe,  for  a  careless 
man  is  an  abomination  in  any  kind  of  mapping.  No 
party  should  be  put  in  the  field  without  a  chief  who 
realizes  the  relative  importance  of  each  part  of  the  work 
and  how  to  do  it;  otherwise  too  much  time  may  be  spent 
in  needless  detail. 

A  transit  survey  may  be  run  to  establish  control- 
points,  the  topography  being  filled  in  with  a  plane-table 
or  by  aid  of  a  transit.  A  good  topographic  map  must 
be  the  base  upon  which  the  geologic  map  is  constructed. 

A  liglit  plane-table  with  a  small  telescopic  alidade  is 
used,  tlie  distances  being  measured  by  stadia.  In  this 

way,  a  better  map  is  constructed  than  by  using  a  sight- 
alidade  and  by  guessing  the  distances;  little  more  time 
is  consumed. 

A  standard  legend  should  be  adopted  for  all  geologic 
work  and  iidliered  to  strictly.  The  princijial  points  to  be 
notfd  in  surveys  of  this  nature  in  districts  where  it  is 

hoped  to  develop  mines  of  the  disseminated  type  are: 

(1)  kind  of  rock;  (2)  alteration  of  rock,  including 
amount  and  nature  of  secondary  minerals  formed,  with 

special  attention  to  sericite,  kaolinite,  chlorites,  and 

silica;  (3)  presence  or  absence  of  pyrite;  (4)  evidences 

of  leaching,  such  as  (a)  pits  resulting  from  decomposi- 
tion of  pjrrite,  (b)  presence  of  iron  stain,  (c)  weathering 

of  softer  rock  constituents  leaving  silieious  stringers  in 

relief  and  giving  the  rock  a  kind  of  corrugated  appear- 
ance; (5)  silicification ;  (6)  widespread  fracturing  or 

sheeting;  (7)  presence,  quantity,  and  mode  of  occurrence 
of  copper  minerals,  especially  silicates,  carbonates,  and 
brochantite;  (8)  contacts;  and  (9)  faults  and  veins. 

The  notes  should  be  complete,  and  details  that  are  not 

easily  placed  on  the  map  should  be  noted  on  loose-leaf 
sheets,  which  are  filed,  reference  being  made  to  them  on 
the  maps  and  when  indexing.  For  instance,  not  only  the 
sheeting  in  a  certain  direction  must  be  noted  over  a  large 

area,  but  just  how  pronounced  this  sheeting  is,  its  rela- 
tive age  in  regard  to  any  other  features,  its  dip,  evi- 

dences of  movement,  the  color  and  shade  of  iron  stain, 

and  so  forth.  In  other  words,  notes  should  be  quantita- 
tive in  exactness  of  description.  Specimens  of  rocks  and 

minerals  should  be  collected  as  the  mapping  progresses, 

and  these  should  be  filed  and  indexed  for  reference.  In 

certain  instances  photographs  may  be  valuable  to  supple- 
ment the  maps  and  notes. 

When  a  unit  is  finished,  the  men  who  have  done  the 

mapping  should  be  required  to  write  a  joint  report  cover- 
ing the  geology  of  the  area  and  discussing  the  probability 

of  finding  ore  in  it.  Such  men  may  have  noticed  some- 
thing that  will  escape  n  person  spending  less  time  on  the 

ground.  Underground  mapping  may  be  done  by  men 

with  qualifications  similar  to  those  expected  from  sur- 

face mappers,  but  preferably  they  should  have  had  some 
experience  as  mine  laborers  or  miners. 

An  item  in  underground  mapping  is  the  fitness  of  the 
outfit  used.  A  good  light  is  a  great  blessing.  I  prefer  a 

hand-lamp,  and  I  carry  extra  carbide  .so  that  I  may  keep 
an  extra-bright  light.  Mapping  may  be  done  on  cloth 
or  paper — white  prints,  light  blueprints,  detail  paper,  or 
loose-leaf  note-book  sheets.  White  prints  are  best  when 

a  large  area  is  to  be  mapped,  as  during  an  examination, 

but,  in  making  monthly  additions  to  maps,  I  find  it  more 
convenient  to  use  loose-leaf  sheets.  Tracings  in  pencil  of 

the  workings  to  be  mapped  are  made  by  placing  the 

tracing  of  the  engineer's  map  and  the  loose-leaf  sheets 

on  glass  that  is  lighted  from  below.  A  motallie  loose-leaf 

holder  gives  a  firm  back  upon  which  to  map.  The  50-ft. 
scale  gives  room  enough  for  a  good  amount  of  detail  if 
standard  symbols  are  used.  Among  the  principal  points 

to  note  are:  (1)  kind  of  wall-rock;  (2)  alteration  of  wall- 
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rock,  sericitization,  kaolinization,  silicification,  etc.;  (3) 

pyrite;  (4)  copper  minerals ;  (5)  iron  oxides;  (6)  sheet- 
ing; (7)  faulting;  (8)  contacts;  (9)  veins;  and  (10) 

rock-structure.  Notes  should  he  made  as  complete  and  as 
exact  as  possible.  Specimens  should  be  taken  of  rocks 
and  minerals,  and  these  should  be  filed  and  indexed. 
Geologic  mapping  is  best  done  as  soon  after  the  ground 
is  opened  as  possible,  before  it  has  become  smoked  or 

timbered.  The  notes  should  be  transferred  to  the  per- 
manent office-record  by  the  taker.  It  is  well  to  spend  the 

mornings  in  the  mine  and  the  afternoons  in  the  office. 

The  mapping  of  stope-floors  is  advisable  sometimes,  in  ■ 
order  to  work  out  a  problem  or  in  case  a  stope  is  to  be 

idle  for  an  indefinite  period.  Ordinarily  the  mapping  of 

sill  or  main-level  fioors  will  be  sufficient,  but  geologists 

should  go  through  the  stopes  often  and  keep  thoi-oughly 
in  touch  with  the  work,  watching  to  see  that  no  ore  is 
overlooked,  and  assisting  in  preventing  the  mining  of 

waste.  In  the  office,  maps  on  a  200-ft.  scale  should  be 
made  from  the  detail  maps  to  show  the  geology  general- 

ized ;  these  will  bring  out  general  relations  that  would  be 
difficult  to  follow  on  the  detailed  maps.  Interesting 
comparisons  of  surface  and  underground  geology  may  be 
made  by  placing  the  surface  maps  over  the  mine  maps. 
Many  suggestions  for  prospecting  may  thus  be  obtained. 

A  set  of  standard  geologic  sections  should  be  made  and 
kept  up  to  date  as  underground  work  progresses.  The 
position  and  numbers  of  these  will  depend  on  the  geology 
of  the  district ;  generally,  parallel  sections  100  to  200  ft. 
apart,  cutting  the  strike  of  the  most  important  structure 
at  right  angles  and  a  few  special  sections  at  right  angles 
to  the  minor  structure,  will  be  required.  Some  geologists 

prefer  to  make  sections  parallel  to  claim  lines  or  to  co- 
ordinate lines,  but  I  think  the  choice  of  sections  should 

be  governed  entirely  by  the  structure  and  ore-occurrence. 
Geologic  Models.  The  geology  of  this  type  of  deposit 

is  often  easily  comprehended  by  the'  geologists  and  local 
officials  without  the  use  of  geologic  models.  But  in  case 
a  modeP  is  required  the  geology  should  be  shown  on  a 

glass  model.  Vertical  or  horizontal  sections  may  be  used 
as  will  best  suit  the  case.  If  engineering  models  exist  of 
metal,  wood,  plaster,  or  celluloid,  the  geology  may  be 
colored  on  them.  However,  this  is  not  so  satisfactory  as 
a  glass  model. 

Coloring  is  best  done  with  paint,  using  a  good  brand 

of  lead  ground  in  oil  and  thinned  to  the  proper  con- 
sistence by  turpentine  and  a  dryer.  If  the  model  is  com- 

posed of  vertical  sections,  the  mine  composite  should  be 
painted  on  the  base-plate.  A  suitable  representation  of 

the  topogi-aphy  can  be  made  by  means  of  wires  bent  to 
conform  to  the  contours  and  held  rigid  by  soldering  to 
other  wires  run  along  the  lines  of  valleys  and  ridges. 

This  wire  bonnet"  is  more  graphic  than  cutting  the  tops 

&  M.  J.',  Vol.  96,  p.  842,  and 
M.  E.,  Vol.   40,  p.   755,  and 

sFor  data  on  models,  see  'E. 
Vol.  103,  p.  563;  Trans.  A.  I. 
Vol.  58,  p.  25. 

6The  wire-bonnet  method  of  representatinK  topoRraphy 

was  developed  by  H.  F.  Wauckerbarth  in  making  the  beau- 
tiful celluloid  models  of  the  Humboldt  and  Clay  mines  of 

the  Arizona  Copper  Co.,  at  Morenci,  Arizona. 

of  the  glass  sections  to  represent  the  topography,  or  paint- 
ing the  lines  of  the  surface  on  glass.  One  point  about 

models  should  be  emphasized:  dirt  has  a  way  of  pene- 
trating all  sorts  of  ordinary  covers  and  spoiling  models. 

A  glass  case  should  be  provided  for  all  permanent  models. 
Models  composed  of  many  horizontal  sections  should  be 
illuminated  by  electric  lights  placed  below  a  white  or 

ground-glass  base-plate.  In  making  large  horizontal  sec- 
tions, it  is  best  to  use  plate-glass  and  have  all  the  edges 

ground  to  a  slight  bevel  so  as  to  prevent  chipping.  Three 
supports  should  be  used  under  each  side  of  each  plate  to 
assist  in  removing  the  plates,  otherwise  with  only  two 
supports  the  plate  may  be  difficult  to  handle. 

A  model  is  sometimes  made  to  exhibit  only  the  grade 
of  the  ore  and  the  outlines  of  the  orebodies.  Such  models 

are  made  easily  by  transferring  the  data  from  the  maps 
onto  glass  sections.  They  have  the  merit  of  showing  the 

space  relations  of  the  orebodies  and  are  useful  in  illus- 
trating certain  points  to  non-resident  officials.  Card- 

boards cut  to  represent  the  outlines  of  orebodies  on  each 
level  may  be  fashioned  into  crude  models  by  fastening 
them  to  blocks;  these  may  take  the  place  of  composite 
outlines  of  the  ore.  They  are  made  easily  and  are  useful 
in  planning  mining  methods. 

Prospecting.  Most  of  the  'porphyry'  mines  have 
three  geologic  features  in  common.  At  the  surface  and 
for  a  varying  depth  they  have  a  leached  zone,  succeeded 
by  an  enriched  zone  with  a  copper  content  sufficient  to 

constitute  'ore',  this  is  succeeded  in  turn  by  a  zone  of 
slight  enrichment,  or  no  enrichment,  known  as  the  pri- 

mary zone.  The  deposit  at  Ajo,  Arizona,  though  a  dis- 
seminated deposit  in  porphyry,  is  a  primary  deposit,  the 

upper  portion  being  oxidized  and  of  almost  the  same 

grade  as  the  sulphide  zone  below.^  The  chief  ore-mineral 
in  most  of  these  deposits  is  chalcocite  disseminated  in 
small  particles  throughout  the  rock  and  also  in  veins  and 
stringers.  The  deposits  occur  in  porphyry,  in  granite, 
in  schist,  and  in  other  rocks,  but  are  commonly  termed 

'porphyry  coppers',  because  the  first  and  best  known  de- 
posits of  this  type  were  found  in  porphyry.  The  source 

of  the  metals  generally  was  a  deep-seated  bodj^  of  igneous 
rock  not  completely  solidified.  Emanations  from  the 

deep-seated  source  have  pei-meated  the  fractured  por- 
phyry, schist,  or  other  rock  and  caused  the  primary 

metallization.  The  top  of  the  metallized  body  of  rock, 
after  being  exposed  by  erosion,  has  been  leached  by 

surficial  water,  thereby  forming  deposits  of  copper-sul- 

phide ore  at  and  near  the  ground-water  level  where  re- 
ducing conditions  exist.  No  attempt  will  be  made  in 

these  notes  to  go  into  the  details  of  the  processes  in- 
volved in  the  formation  of  sucli  ore  deposits.  An  ex- 

haustive literature  on  the  subject  exists  and  references 

to  some  of  the  principal  papers  are  appended.^ 

Copper  prospects  may  be  di\'ided  into  those  in  which 
no  underground  work  has  been  done,  and  those  in  which 

7See  Trans.  A.  I.  M.  E.,  Vol.  49.  p.  593. 

sSee  references  numbered  1,  3,  4,  5,  6,  7.  9.  11,  35,  39, 

40,  41,  42,  43,  44,  48,  and  49  in  the  bibliography  at  the 
end  of  this  article. 
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enough  underground  work  has  been  done  to  aid  an  ap- 
praisal. Prospects  of  the  tirst  class  are  judged  on  their 

surface  showings,  and  if  deposits  of  similar  appearance 

have  been  developed  in  the  vicinity  the  comparison  be- 
tween the  two  will  be  valuable.  ^Yhere  no  explored  de- 
posits exist,  it  will  be  much  more  difficult  to  estimate 

the  value  of  the  prospect.  Especially  will  this  be  true 
if  the  showing  is  not  favorable.  A  surface  showing  such 
as  that  over  the  large  Clay  orebody  at  Morenci,  if  far 
from  a  developed  orebody,  would  not  attract  serious 
attention.  On  the  other  hand,  any  geologist  should 

recognize  the  possible  value  such  a  prospect  as  the  Cop- 
per Mountain  at  ]\Iorenci  or  the  Utah  Copper  in  Bing- 
ham canyon  must  have  afforded  before  mining  began 

there. 

The  general  characteristics  of  the  outcrops  of  dissemi- 
nated copper  deposits  are  iron  stains  and  silicification. 

On  closer  inspection  evidences  of  the  leaching  of  pyrite 

may  be  noted  by  small  iron-stained  i)its  in  the  rock ;  also 
iron  oxide  in  cracks  in  the  rock,  and  as  a  superficial 

wash.  The  ground  has  been  much  fractured  and  the 
fractures  are  cemented  by  quartz,  most  of  the  feldspars 
and  biotite  of  the  original  rock  having  been  changed  to 

sericite.  kaolin,  and  iron  oxides.  Often  the  little  string- 
ers of  quartz  filling  the  small  fractures  will  stand  out 

from  the  softer  sericitized  rock  mass  and  give  the  rock  a 

rough  or  corrugated  appearance.  Small  quantities  of 
copper  carbonates,  of  copper  silicates,  and  of  the  basic 
sulphate  of  copper  (brochantite)  will  probably  be  found. 
The  carbonate  most  commonly  found  is  malachite ;  and  in 
some  instances  brochantite  is  probably  mistaken  for 
malachite.    In  arid  regions,  atacamite  is  prominent. 

The  intensity  of  the  iron  staining  varies  from  an  iron 
gossan  to  a  light  buff  coloration.  Red,  and  especially  a 
briglit  tint  of  red,  is  not  nearly  so  favorable  as  brown  and 
buff  tints.  Quartzite  outcrops  are  generally  darker  than 

tlie  porphyr\'.  Included  masses  of  limestone  are  likely 
to  be  highly  colored  by  ii'on  oxides  and  copper  minerals. 

Silicification  may  have  proceeded  merely  from  residual 
concentration  by  weathering  or  it  may  be  of  any  degree 
up  to  the  apparently  complete  replacement  of  the  rock 
by  silica.  It  may  be  difficult  to  distinguish  in  the  field 
between  silicified  porphyry  and  quartzite. 

Sericitization  may  be  wide-spread;  it  may  extend  over 
an  area  far  larger  than  that  of  the  orebodies.  In  itself 
neither  sericitization  nor  kaolinization  is  a  reliable  indica- 

tion of  ore;  usually  sericitization  is  a  prominent  feature 

of  the  outcrop  and  little  if  any  of  the  feldspar  is  un- 

altered." Kaolin  in  outcrops  is  often  scarce,  as  com- 
pared with  sericite.  Chloritic  alteration  is  found  in  the 

region  surrounding  and  away  from  the  ore  deposits. 
The  amount  of  copper  mineral  found  on  the  surface 

will  vary  widely,  but  it  is  surprising  how  little  may  be 
found  over  even  an  immense  orebody.  However.  I  have 
always  been  able  to  find  traces  of  copper  somewhere  in 
the  outcrop.    It  is  more  noticeable  in  shallow  cuts.    Ad- 

"In  the  outcrops  of  Ely,  Nevada,  orthoclase  remains 
fairly  fresh,  see  Spencer.  In  Morenci,  Miami,  Ray.  Bing- 

ham, Santa  Rita,  and  other  districts  this  is  less  common. 

.iacent  to  or  within  the  porphyry  areas  may  In-  found 
blocks  of  limestone,  and  in  these  the  copper  minerals 
are  more  prominent  than  in  the  porphyry  outcrops.  The 
importance  of  frartiiring  in  forming  the  ore  can  hardly 

be  over-emphasizeil.  All  outcrops  will  show  evidence  of 
fracturing.  The  intersection  of  two  or  more  systems  of 
fracturing  or  a  hiplily  sheeted  zone  is  favorable  to  ore. 

Strong  pre-enrieliment  faults  may  play  an  important 
part  in  the  distribution  of  the  ore.  The  fault  may  have 

a  big  throw  or  a  small  throw,  it  may  be  traceable  for 
miles  or  for  a  few  hundred  feet,  the  main  thing  is  that 
the  ground  is  fractured  extensively  parallel  to  the  fault 
and  tlierefore  has  afforded  an  excellent  channel  for  en- 

riching solutions.  Faults  may  be  important  also  in  cut- 

ting off  deposits  and  in  many  other  ways.^" 
Outcrops  of  big  silicious  veins  are  inconclusive  if  no 

developed  examples  are  available  in  the  district.  If  the 
ground  between  the  veins  is  unfavorable  in  appearance, 

the  veins  will  probable  prove  unimportant ;  but  if  the  . 
ground  between  the  veins  is  even  slightly  favorable,  the 
veins  may  contain  enough  copper  to  raise  the  grade  of 

the  material  of  the  enriched  zone  to  the  status  of  'ore'. 
In  respect  of  'ore',  it  should  be  borne  in  mind  that  the 
size  of  a  deposit  is  often  a  determining  factor.  A  small 

body  of  2%  material  may  not  be  'ore'  and  in  the  same 

mine  a  large  body  of  1.25%  material  might  be  'ore'.  So 
the  size  of  an  area  of  favorable  outcrop  is  always  im- 

portant. To  summarize,  the  main  features  of  the  out- 
crops of  disseminated  secondary  (supergene)  deposits  of 

copper  ore,  in  porphyry,  in  granite,  or  in  schist,  have 
been  found  to  be : 

(1)  Surficial  iron  staining;  iron  oxide  in  pits  left  by 
the  weathering  of  pyrite  and  in  cracks,  giving  the  area 
as  a  Avhole  a  bufl:  to  brown  color,  tliough  the  rock  itself 

upon  breaking  will  be  found  almost  white, 

(2)  Induration  by  concentration  of  secondary  silica 
and  the  cementing  of  small  reticulating  fractures  by 
silica. 

(3)  Presence  of  copper  minerals,  silicates  and  carlion- 
ates,  in  varying  proportion.  A  large  proportion  may  con- 

stitute an  unfavorable  indication,  as  suggesting  the  pos- 

sibility of  the  copper  being  fixed  in  a  shallow  zone  in- 
compatible with  extensive  deposition. 

(4)  Evidence  of  much  fracturing. 
(5)  Sericitization  of  feldspars. 

In  judging  a  prospect  by  the  surface  showing,  the  en- 
gineer should  endeavor  to  obtain  a  mental  picture  of 

average  conditions.  It  may  be  necessary  to  go  over  the 

ground  repeatedly,  arranging  and  recording  the  infor- 
mation in  his  mind  and  considering  each  of  the  factors. 

It  is  impracticable  to  give  examples  of  all  the  diffei-ent 
outcrops  and  conditions,  but  a  few  of  those  that  have 
come  under  my  observation  may  be  mentioned. 

i"For  examples  of  the  importance  of  large  faults  in  dis- 
seminated-ore deposits,  the  Dividend  fault  at  Bisbee  and  the 

Yankie  and  Copper  Mountain  faults  at  Morenci  and  the 
Miami  fault  at  Miami  may  be  mentioned.  See  Trans.  A.  I. 
M.  E.,  Bull.  117,  1916;  U.  S.  G.  S.  Prof.  Paper  No.  43  and 
115. 

\ 
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1.  An  outcrop  showed  dark  buff  to  brown  iron  stain- 

ing, and  was  granite-porphyry  highly  silicified  with  sev- 
eral prominent  silicified  veins  6  to  36  in.  wide.  Leaching 

was  shown  by  pitting  and  iron  oxides;  in  places  where 
silicification  did  not  obscure  it,  the  sericitization  was 

complete.  Sheeting  was  not  marked.  Upon  develop- 
ment there  was  disclosed  an  orebody  composed  of  many 

veins,  the  wall-rock  between  the  veins  being  lean.  After 
tlie  ground  began  to  cave  it  was  seen  to  be  much  more 
liighly  fractured  and  sheeted  than  would  have  been  in- 

ferred from  the  outcrop. 

2.  The  outcrop  was  a  series  of  bluffs  and  rugged 

ground  stained  light  yellowish-red  by  iron  oxides;  it 
sliowed  intense  north-east  fracturing  and  lighter  north- 

west fracturing ;  the  rock  was  a  granite  or  monzonite- 
porphyry  showing  development  of  chlorites  and  incom- 

plete sericitization.  Copper  silicates  appeared  in  small 

specks  and  pieces.  No  pyrite  was  noticed.  When  pros- 
pected thoroughly  by  churn-drilling  the  holes  sampled 

from  a  trace  to  1%,  with  traces  predominating. 

3.  A  ridge  of  monzonite-porphyry  showed  a  good  deal 
of  silicification  throughout  and  contained  blocks  of 
quartzite.  Sericitization  was  general,  but  the  outlines  of 
feldspar  were  well  defined  in  many  localities.  Several 
large  silicified  veins  of  varying  strike  were  noticeable. 
The  iron  staining  over  a  small  portion  of  the  area  was  a 
fairly  strong  brown,  but  over  most  of  the  area  it  was  a 
light  buff.  A  good  deal  of  fracturing  was  noticeable. 
In  one  corner  of  the  area  there  sliowed  a  small  exposure 
of  carbonates  and  copper  pitch  ore  in  a  highly  fractured 

and  heavily  iron-stained  outcrop. 
Lessees  started  to  work  on  the  carbonates,  and  un- 

covered a  good  body  of  ore.  Below  the  carbonates  the 
sulphide  ore  proved  payable,  so  development  was  started 
on  the  large  veins.  After  thousands  of  feet  of  work  had 

been  done  on  these  veins  the  idea  of  a  low-grade  orebody 
was  conceived  and  the  system  of  development  was 

changed  correspondingly.  A  large  low-grade  orebody 
(less  than  1.50%  copper)  was  developed.  Under  the 

light-colored  part  of  the  area  that  by  all  other  indica- 
tions, except  possibly  fracturing,  was  the  most  unfavor- 

■  able  part  of  the  surface  showings,  the  ore  developed  was 
of  the  grade  of  the  remainder  of  the  body  (not  including 

the  high-grade  corner). 

4.  At  one  end  of  the  ground  mentioned  in  example 
three  there  was  an  area  similar  in  respect  of  fracturing, 
but  it  was  stained  a  darker  color  and  more  of  a  red ;  also 

it  was  softer  and  less  silicified.  showing  more  sericite. 

This  ground  upon  development  showed  material  more 
spotty  in  grade  and  of  a  lower  average  than  Example  3. 

5.  An  area  of  granite  and  monzonite-porphyry  stained 
light  to  medium  brown  showed  fairly  heavy  fracturing, 
ranch  sericite.  a  moderate  amount  of  silicification  and 

pits  due  to  the  leaching  of  pyrite.  A  few  places  showed 

signs  of  chloritic  alteration.  There  was  a  fair  showing 

of  copper  silicates  and  a  smaller  proportion  of  copper 

carbonates.  When  developed  by  churn-drilling,  fto  ore 

was  found  and  only  a  small  nunilier  of  the  samples  as- 
sayed more  than  a  few  tenths  of  1%  in  copper. 

It  is  not  possible  to  tell  from  surface  showings  alone 
that  there  exists  a  disseminated  orebody  beneath ;  and  as 
yet  no  application  of  the  chemical  analysis  of  surface 
material  has  been  found  to  be  of  mucli  help  in  solving 
such  questions.  Tlie  best  plan  is  to  judge  the  showing 
by  careful  comparison  with  that  of  known  orebodies. 

Where  there  is  underground  work  to  a.ssist  in  judging 

the  prospect  or  where  the  prospect  is  judged  entirely 
on  underground  showings,  a  new  set  of  conditions  is 
brought  into  consideration.  The  leached  zones  vary 
in  thickness  according  to  such  factors  as  permeability 
of  the  ore,  the  climate,  the  topography,  the  length  of 
the  period  of  weathering,  the  rate  of  erosion,  and  the 

character  of  the  ore  and  of  the  gangue."  Aridity  tends 
to  produce  deep  leached  zones,  whereas  heavy  rain- 

fall and  i-ugged  topography  tend  to  produce  shallow 
leached  zones.  Where  the  deposits  were  formed  at  an 

ancient  water-level  and  recent  erosion  has  been  rapid  the 
thickness  of  the  cap  will  be  less  under  canyons  and 

arroyas  than  under  ridges.  The  presence  of  a  consider- 
able amount  of  pyrrhotite  will  precipitate  the  chalcocite 

at  shallow  depth.  Sphalerite  has  the  same  tendency,  but 
much  less  marked. 

The  approximate  average  thickness  of  cap  and  ore  at 
several  mines  are  as  follows:  cap  Ore 

Ft.  Ft. 
Nevada  Consolidated         103  218 
Chino            82  107 
Ray  Consolidated      250  101 
Utah      114  445 

The  indications  of  the  leached  zone,,  which  differentiate 

it  from  tlie  comparatively  unaltered  groinid  around  it, 
are : 

The  comparatively  unaltered  ground  enclosing  the 

leached  zone  will  show  more  pyrite  and  the  rock-forming 
minerals  will  be  fresher  in  appearance;  there  will  be  a 
smaller  amount  of  iron  oxides,  kaolin,  and  sericite,  than 

in  the  leached  ground.  The  ore  and  the  leached  rock 
may  be  alike  except  for  the  presence  of  the  sulphides  in 
the  ore."  Close  to  the  surface  or  wherever  oxidation 

penetrates  along  fractures  the  leached  material  may  show 
iron  oxides.  In  i-unning  a  development  heading  just 
above  an  orebody  there  probably  will  be  found  bunches 
of  ore,  and  if  cross-drifts  are  run  and  the  ore  outlines 
drawn  there  will  be  graphically  shown  a  number  of  ore 
areas  surrounded  by  waste.  The  same  results  would  be 
obtained  by  a  similar  procedure  below  the  ore.  but  the 
waste  areas  would  generally  be  more  pyritic  and  thereby 
indicate  the  fact  of  being  below  the  enriched  zone.  In 
considering  such  a  problem  many  other  things  sucli  as 

depth  below  the  surface  and  the  relation  to  knowni  on-- horizons  are  of  value. 

In  prospecting,  the  fracturing  must  he  always  kept  in 

mind  and  fractured  areas  under  fair  surface  sliowings 

should  be  well  prospected.  Sometimes  an  orebody  will 

dip  away  from  the  prominent  fissures,  following  some 

"See  'Enrichment  of  Ore  Deposits',  by  W.  H.  Emmons, 

p.  172. i=U.  S.  G.  S.  Prof.  Paper  115.  p.  165. 
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obscure  fractures  that  may  be  cemented  and  extremely 
hard  to  find.  The  jjrominent  fracturing  may  belong  to 
a  period  after  the  main  period  of  enrichment.  Careful 

mapping  and  sectioning  sliowing  the  geologj'  and  the  ore 
will  yield  useful  evidence  before  much  damage  has  been 
done.  Quick  changing  of  theories  and  development  plans 
to  suit  facts  are  often  necessary.  The  geologist  should 

note  and  study  especially  all  patches  of  ore  cut  in  un- 
expected places.  This  may  lead  to  the  finding  of  large 

orebodies. 

Supergene  enrichment  is  a  cyclic  process,  and  more 
than  one  zone  of  chalcoeite  enrichment  may  exist.  Also 

a  zone  of  chalcopyrite  enrichment  may  be  found  under  a 
zone  of  chalcoeite.  Covellite  is  found  sometimes  to  be 

prominent  at  the  top  of  chalcoeite  deposits.'^  Ore  fol- 
lowing a  fracture-zone  may  be  found  under  pyritic  rock, 

and  oxides  or  native  copper  may  be  found  below  sul- 
phide ore. 

Good  ore  often  occurs  along  the  contact  between  lime- 

stone and  porphyry.  Blocks  of  limestone  and  shale  in- 
cluded in  copper-bearing  porphyry  or  between  two  por- 

I)hyry  dikes  are  likely  places  for  ore,  and  almost  all  the 

porphj'ry  districts  have  disclosed  such  deposits.  Frac- 
turing is  here  importaut  also,  and  certain  beds  may  show 

a  selective  mineralization  due  to  causes  such  as  the  purity 
of  the  limestone  or  the  presence  of  carbon. 

Blocks  of  (luartzite  included  in  the  porphyry  may  con- 
tain rich  sulphide  orebodies.  The  more  permeable  the 

quartzite  is  rendered  by  fracturing  the  better  are  the 
chances  of  finding  ore  in  it. 

In  the  Miami-Ray  district  there  does  not  seem  to  be 

any  "marked  dififerenee  in  the  susceptibility  of  metal- 
lized schist,  granite-porphyry,  or  diabase  to  enriching 

action,  except  such  differences  as  have  just  been  men- 

tioned as  probably  due  to  structure".^* 
•  It  will  be  seen  from  the  foregoing  remarks  that  pros- 

pecting in  this  class  of  deposits  by  mining  will  consist 
mainly  in  searching  the  zones  of  fracture  at  what  is 
tliought  to  be  the  most  favorable  elevation.  Theoretically, 

drifts  should  be  run  just  below  the  bottom  of  the  en- 
riched zone  and  the  ore  developed  by  raises.  However, 

in  practice  it  cannot  be  determined  in  advance  of  explora- 
tion where  the  bottom  of  the  ore  will  be,  and  it  is  not 

certain  that  there  will  be  any  ore,  therefore  it  is  best  to 
drift  across  the  fractured  zones  at  what  is  believed  to  be 

the  elevation  most  favorable  for  ore,  not  taking  too  many 
chances  of  missing  the  ore  in  the  levels  and  having  to 
spend  extra  money  in  raises  that  might  also  prove  barren. 

In  prospecting,  if  a  system  of  mine  levels  already  exists, 
the  work  is  done  on  a  level  that  is  believed  to  be  below 

tlie  ore.  in  preference  to  one  that  may  be  above  the  ore. 
if  such  a  choice  is  forced.  The  whole  idea  is  simply  to 
get  the  most  information  for  the  least  money ;  whether 
or  not  llie  locality  of  the  work  is  to  be  iuflnenced  much 

by  the  problem  of  mining  ore  depends  mainly  upon  how 
much  reliance  can  be  placed  upon  the  existence  of  ore 

where  it  is  to  be  sought.     When  it  is  reasonably  eer- 

isTrans.  A.  T.  M.  E..  Vol.  r)4,  p.  356. 

uRansome,  F.  L.,  U.  S.  G.  S.  Prof.  Paper,  11.''..  p.  175. 

tain  that  a  fair  orebodj'  exists,  it  is  justifiable  to  spend 
extra  money  to  get  it  by  work  from  the  level  that  will  be 

used  for  haulage.  Once  the  prospective  ore-area  is 
reached  it  should  he  cross-cut  at  right  angles  to  the  struc- 

ture that  is  believed  to  be  the  most  important  in  relation 

to  the  ore.  This  sounds  so  self-evident  as  to  be  almos*- 
foolish,  but  it  and  the  other  points  above-mentioned  l 
have  known  to  be  overlooked. 

In  prospecting  by  raising  through  ore  to  cap-rock,  if 
the  ore  has  a  dip  it  is  best  to  drive  the  raises  at  right 
angles  to  the  dip  of  the  ore  unless  that  would  make  the 

raises  too  flat  for  tlie  ore  to  run.  Raises  flatter  than  55° 
may  be  troublesome. 

Raises  to  prospect  large  low-grade  deposits  should  be 
spaced  at  regular  intervals,  no  matter  whether  they  start 

in  ore  or  waste,  so  long  as  they  are  in  the  area  to  be  pros- 
pected. Such  raises  should  be  put  up  at  a  distance  apart 

equal  to,  or  a  multiple  of,  the  distance  apart  that  the  final 

mining  raises  will  be,  and  the  prospecting  cross-cuts 
should  be  in  like  relation  to  probable  mining  work.  In  all 

planning,  the  possible  relation  of  the  prospecting  to  later 
work  should  be  considered;  a  raise  may  be  shifted  to 
serve  for  ventilation  of  a  chute ;  a  drift  may  be  run  in  an 
indirect  route  to  seiwe  later  for  haulage,  and  so  forth. 

Instead  of  sinking  winzes,  underground  churn-drilling 
often  may  be  done  and  money  saved.  Prospecting  by 

underground  diamond-drilling  may  also  be  useful,  but  in 
many  cases  the  soft  and  fractured  nature  of  the  rock  will 

be  a  serious  disadvantage." 
Prospects  under  or  around  old  stopes  and  based  on  an 

old-timer's  memory  are  dangerous  gambles.  My  experi- 
ence indicates  that  memory  is  a  poor  substitute  for  writ- 

ten records. 

Prospecting  with  Drills.  Churn-drilling  is  the  ac- 

cepted method  of  prospecting  large  disseminated  de- 
posits. The  work  at  Ajo,  Arizona,  was  done  by  rotary 

drilling,  and  rotary  drilling  is  becoming  more  common 
for  various  classes  of  work  where  churn-drilling  was  for- 

merly supreme."  The  soft  and  fractured  nature  of  the 
ground  in  most  of  the  disseminated  deposits  is  in  favor 
of  churn-drilling. 

"When  it  has  been  decided  to  drill  a  piece  of  ground  a 
good  topogi-aphic  map  is  made  and  the  area  to  be  drilled 
is  divided  into  200-ft.  squares ;  occasionally  100  to  400-ft. 
squares.  Then  the  construction  of  a  road  is  started  so 
tliat  holes  may  be  drilled  at  each  comer  of  the  squares. 

The  holes  are  drilled  through  the  ore  into  the  waste 
beneath.  In  deciding  where  to  stop  the  drilling  in  each 

hole,  the  geologist  considers  the  assay-record  of  the  hole, 
the  mineralogie  record  of  the  hole,  and  the  geologic  char- 

acter of  the  district."  It  is  best  to  be  sure  that  the  hole 
is  deep  enough  and  has  penetrated  into  the  lean  primary 
zone.  The  record  of  many  holes  will  be  spotty,  sliowing 
alternate  ore  and  waste,  and  if  stopped  in  the  first  25  or 

I'See  'Data  on  Miami  Churn-Drilling',  'E.  &  M.  J.',  Vol. 
97,  p.  903. 

"••See  Trans.  A.  I  M.  E.,  Vol.  51,  p.  635,  and  'M.  &  S.  P.', 
Vol.  103,  p.  322. 

'■See  Trans.  A.  I.  M.  E.,  Vol.  54,  p.  93. 
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even  50  ft.  of  waste,  after  passing  through  ore  at  a  fairly 
high  horizon,  it  may  miss  ore  below. 

Sampling  is  done  by  passing  the  total  material  bi-ought 
up  by  the  bailer  through  a  splitter,  although  A.  J.  Sale 

has  suggested  that  bailer  grab-samples  would  be  better, 
jtaking  about  a  sixteenth.  If  this  is  too  large  a  quantity 
it  is  reduced  by  running  through  the  splitter  again. 
Samples  are  taken  to  represent  each  five  feet  of  hole 

and,  after  drying  in  an  oven/'  are  sent  to  the  assay- 
office.  The  samples  should  be  assayed  carefully  for  total 

copper,  native  copper  (if  suspected),  and  soluble  copper 

(on  composite  samples)  ;"  also  for  gold  and  silver  if  they 
are  present  in  the  deposit.  Samples  of  the  pulp,  of  the 
panned  sample-reject,  and  of  the  core  (if  rotary  drilling) 
are  saved  and  filed  carefully  for  reference.  One  sampler 

per  each  machine-shift  will  generally  be  found  advisable, 
and  a  mineralogist  who  can  also  act  as  head  sampler  of 

the  shift  should  look  at  the  panned  sample-reject. 
Records  (which  soon  become  voluminous)  are  kept  of 

vach  hole.  One  large  final  record-sheet  is  made  for  each 
hole,  showing  the  geological  facts  and  the  assay  record. 
These  sheets  are  headed  with  the  number  of  the  hole,  the 

■elevation  of  collar,  co-ordinates  of  collar,  date  started, 
and  date  finished.  Columns  are  made  so  that  for  each 

sample  there  may  be  shown  the  date,  depth,  size  of  hole, 
assays,  reliability  of  sample,  cause  for  bad  samples,  color 

■of  sludge,  nature  of  borings,  kind  of  rock,  rock  constitu- 
ents, and  minerals — prominent  minerals  being  differen- 

tiated from  those  present  but  not  prominent. 

At  the  right  of  these  columns  is  one  showing  the  assay- 
record  by  averages  according  to  assumed  breaks  in  the 

■grade,  and  a  graph  showing  the  assay-record  of  the  hole 
made  by  using  the  percentage  of  total  copper  as  the 
abscissa  and  the  depth  of  the  hole  as  the  ordinate.  At 

the  extreme  right  is  shown  graphicallj^  the  size  of  the 
hole  and  the  kind  of  rock  penetrated.  These  large  final 
record-sheets  are  best  filed  in  loose-leaf  holders  such  as 

are  used  for  detailed  cost-records.  From  the  individual- 

hole  sheets  the  assay-record  of  all  holes  averaged  accord- 
ing to  assumed  grade-breaks  are  transferred  to  a  tracing 

(100-ft.  vertical  scale).  This  saves  much  labor  in  making 
sections  and  in  looking  up  assays. 

Two  sets  of  sections  at  right  angles  to  each  other  are 

made  showing  the  assays  in  each  hole  by  averages  accord- 
ing to  assumed  grade-breaks.  When  the  holes  are  finished 

they  should  be  capped  with  a  wooden  plug  and  labeled.-" 
In  later  underground  work  these  holes  are  valuable  for 
ventilation  and  should  not  be  allowed  to  become  choked 

by  loose  rock.  The  deflection  of  drill-holes^'  is  seldom 
considered  of  importance  in  figuring  ore  from  the  drill- 
records  of  disseminated  copper  deposits,  but  in  finding 

the  hole  underground  a  survey  of  the  hole  may  be  neees- 

isSee  'E.  &  M.  J.',  Vol.  101,  p.  969,  for  pictures  of  splitter 
and  ovens.     Seo  also  U.  S.  Bureau  of  Mines  Bull.  107. 

isMay  be  absent  from  many  deposits. 

20See  also  R.  H.  Poston,  suggestion  for  'Tagging  Diamond- 
Drill  Holes',  'E.  &  M.  J.'.  Oct.  22,  1921. 

=iFor  excellent  articles  on  the  survey  of  drill-holes,  see 
Trans.  A.  I.  M.  E.,  Vol.*  63,  p.  413,  Vol.  44,  p.  69;  and 
Trans.  I.  M.  M.,  Bull.  No.  91. 

sary.  If  the  deviation  is  slight,  as  is  usual,  a  drift  may 
be  run  to  the  theoretical  location,  and  the  hole  found  by 
letting  a  beU  down  the  hole  the  proper  distance  and 
making  a  noise.  If  the  hole  cannot  be  discovered  by  the 

ear  alone,  geophones  may  be  used.  "When  using  geo- 
phones  it  will  probably  be  necessary  to  stop  drilling  for 
a  few  minutes  in  all  places  near-by  and  even  at  consid- 

erable distances. 

The  errors  in  churn-drill  sampling  are  due  usually 
to  (a)  caving  of  holes,  (6)  striking  veins  or  faults,  (c) 

concentration  of  heavy  rich  particles  in  bottom  of  holes,"- 
(d)  deviation  from  vertical.  The  compensating  errors, 
such  as  may  occur  in  sampling  and  assaying,  probably 
balance  each  other.  The  probable  average  error  being 
equal  to  the  probable  error  in  one  determination  divided 
by  the  square  root  of  the  number  of  determinations  would 

make  the  probable  average  error  in  a  district  insignifi- 
cant even  if  1^%  be  assumed  as  the  probable  error  of  one 

determination.  The  weighing  of  the  dried  samples  and 
the  figuring  of  the  weight  of  bailed  material  per  sample 
against  its  theoretical  weight  shows  many  discrepancies, 

and  does  little  good  except  that  careless  work  can  some- 
times be  caught  in  this  way  and  corrected.  The  error 

in  churn-drill  sampling  as  shown  by  mining  large  de- 
posits is  small.  I  have  no  definite  figures,  as  dilution 

and  other  factors  vitiate  comparisons.  In  studying 

churn-drill  records  and  stope-records,  however,  it  is  evi- 

dent that  churn-drill  sampling  is  thoroughly  satisfactory' 
for  most  large  low-grade  orebodies. 

At  one  property  where  it  was  highly  desirable  to  know 

the  reliability  of  the  sampling,  I  selected  nine  representa- 
tive chum-drill  holes,  and  raises  put  up  on  these  holes 

were  carefully  channel-sampled.  The  grotmd  was  mon- 
zonite  and  granite-porphyry.  The  copper  was  present 
mainly  as  chaleocite  disseminated  in  grains  and  veinlets. 
A  few  veins  of  8  to  12-inch  width  occurred.  Eight  raises 
showed  the  holes  to  cut  a  fair  section  of  the  ground,  and 

results  were  that  490  ft.  showed  1.44%  copper  by  chan- 

neling and  1.38%  by  chui-n-drilling.  The  grade  of  in- 
dividual holes  ranged  from  0.98  to  2.22%.  The  ninth 

raise  proved  that  the  churn-drill  hole  had  struck  a  small 
steep  vein,  the  sample  being  salted  thereby.  The  average 

grade  of  the  raise  for  90  ft.  was  1.38%  by  channel-sam- 
pling and  1.71%  by  churn-drill  sampling. 

This  example  illustrates  salting  by  veins,  but  to  illus- 
trate another  phase  of  the  high-a.ssay  question  I  might 

cite  a  case  where  a  high-grade  hole  was  really  in  high- 

grade  ore  and  was  misunderstood.  In  a  low-grade  area 

about  thirty  holes  were  drilled  and  one  hole  at  the  ex- 
treme edge  showed  very  much  better  grade  tliau  any 

other  in  the  field,  and  a  second  hole  near-by  showed  a 

spot  of  good-grade  material.  On  the  surface  from  150 

to  400  ft.  from  the  rich  hole  and  outside  of  the  drilled 

area  was  a  rock-slide  and  there  was  indefinite  evidence  of 

a  fault  headed  into  the  slide.  The  whole  area,  was  iron- 

stained  and  showed  evidence  of  leadiing  and  silicifica- 

tion.  The  men  in  eliarge  of  the  work  evidently  had 

thought  that  the  high-grade  holes  were  freaks,  as  they 

ssSee  'Mill.  &  Met.  Eng.',  February  1921. 
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did  not  drill  or  otherwise  explore  the  <^-ound  further. 

Several  years  later  JlacHeniy  Jlosier  and  I  made  an 

examination  of  this  ground  and  directed  an  underground 

prospect  into  the  district  upon  the  evidence  above  cited. 

A  considerable  body  of  good-grade  ore  was  developed. 

It  was  found  that  the  high-grade  hole  had  passed  through 

one  edge  of  the  orebody. 

In  drilling  underground  with  churn-drills  or  rotary 

drills  one  thing  must  be  emphasized:  cut  out  plenty  of 

room  for  the  fast  changing  of  bits.  Too  little  head-room 

may  easily  cost  more  by  loss  of  time  than  by  extra  ground 

removed.  Electric  operation  of  churn-drills  works  uicily 

underground.  In  the  average  porphyi-y  mine,  such  as 
that  of  the  :\Iorenci  district  and  on  holes  not  over  230  ft. 

deeji.  an  average  of  in  to  12  ft.  can  lie  drilled  per  S-hour 

shift  by  churn-<lrills  opi  rated  undcrijrnund. 

It  should  be  noted  that  in  rotary  drilling  the  assays  of 

sludge  and  core  must  be  combined  by  giving  each  its 

proper  weight.  Tables  are  furnished  by  the  drill  manu- 
facturers or  contractoi-s  to  facilitate  this  operation. 

Ira  B.  Joralemon.  in  his  paper  on  the  Ajo  distrietr^ 

gives  som(>  data  on  the  checking  of  rotary-di'iil  sampling. 
The  average  grade  of  the  carbonate  ore  as  sliown  in  the 

reserves  was  1.54%  and  of  the  sulphides  1.50%.  Test- 

pits  were  sunk  on  diamond-drill  holes  and  sampled  care- 

fully ;  1059  linear  feet  of  test-pits  in  carbonate  ore  chan- 
nel-sampled 0.005%  lower  than  the  drill  samples.  317 

linear  feet  of  combined  sinking  and  raising  in  sulphide- 

ore  channel  sampled  0.05';;  lower  than  the  drill  samples: 
and  1513  linear  feet  of  drift  in  sulphide-ore  channel 

sampled  0.26%  higher  than  the  average  grade  of  two 
adjacent  holes. 

f'nuRN-DRn.L  FrELD-MoDELS.  It  is  handy  in  going 

through  the  mines  to  carry  a  map  showing  a  100-ft.  scale 

composite  of  the  level  workings,  the  churn-drill  holes  and 

topography  (50-ft.  contoui"s).  This  map  will  1ie  handy 
ill  the  oflRce  also,  and  together  with  the  sections  and  the 

holes  assay-record  liy  grade-lireaks  will  obviate  any  need 

for  a  chum-drill  field-model  for  preliminary  purposes. 

Field-models  are  generally  made,  however.  They  are 

constructed  either  of  wood  or  metal.  A  suitalile  base- 

plate is  drilled  and  rods  inserted  to  represent  the  drill- 

holes. The  rods  arc  painted  in  different  colors  to  repre- 
sent the  grade  of  material  encountered.  Proposed  work 

may  be  outlined  in  colored  thread  if  desired.  Topog- 

raphy may  l>e  represented  by  a  wire  bonnet  such  as  pre- 
viously mentioned  for  mine-models,  or,  if  this  is  too  ex- 

pensive, contours  may  be  painted  on  the  base-plate.  In- 
stead of  jiaiiiting  the  rods,  a  strip  of  paper  may  be  placed 

around  (lie  rods  and  held  in  position  by  a  glass  tube. 

The  paper  can  tlicn  be  colored  and  lettered  to  represent 

the  data,  and  ean  be  removed  for  making  additions  by 

removing  the  glass  tube.-' 
Prosf'ECT  M.vps  .\Nn  Requisitions.  In  order  to  keep 

track  of  all  mine  prospects  I  prefer  to  keep  a  set  of  trac- 

ings of  the  levels  on  a  100-ft.  scale  an<l  note  the  pros- 

pects thereon  bj'  number,  dividing  them  by  legend  into 

^'Trans.  A.  I.  M. 

=«See  'E.  &  M.  J 

E..  Vol.  49. 
■.  Vol.  97,  p. 

p.  606. 1015. 

'tentative',  'requisitioned',  and  'going'.  The  tracings, 
may  be  kept  up-to-date  and  prints  given  to  the  mine  de- 

pai-tment.  This  aids  the  mine  department  in  getting 
work  done  when  it  is  most  convenient.  Records  on  cards 

give  details  of  the  prospects.  ]\e(iiiisitioiis  for  work 

should  always  be  luadc  in  duplicate,  and  one  copy  should 
be  kept  on  file. 

Estimating  Ore-Reserves.  The  ore-estimates  of  an 

operating  company  for  its  own  use  can  usually  be  classi- 
fied under  one  of  three  heads : 

1.  Estimates  of  the  developed  and  probable  tonnage 

and  grade  of  each  orebody  according  to  the  mining  meth- 
ods decided  upon  for  that  orebody,  due  allowance  being 

made  for  the  error  of  the  sampling  and  other  factors, 
such  as  dilution. 

2.  Estimates  made  by  using  an  arbitran-  standard 
jiro.icction  for  determining  the  developed  and  probable 

tonnage,  the  material  being  estimated  by  classes  between 

grade-breaks,  which  are  arranged  so  as  to  fit  in  wdth  dif- 
ferent possible  mining  methods  as  nearly  as  may  be. 

Any  material  lower  in  grade  than  that  thought  possilile 

to  mine  at  a  profit  is  classed  as  waste,  and  not  estimated. 
Otherwise  no  attention  is  paid  to  the  probable  mining 
method,  and  all  blocks  of  material  of  the  specified  grades 

are  estimated  even  though  such  blocks  may  be  small, 
isolated,  or  otherwise  worthless. 

3.  Estimates  of  the  ultimate  yield,  for  particular  ore- 
bodies  and  for  the  property  as  a  whole. 

Estimates  of  the  first  class  are  of  particular  benefit  if 

the  equipment  of  the  property,  such  as  shafts,  hoisting 

arrangements,  and  mill,  are  pre-determined  and  the 
operating  costs  capable  of  close  estimation. 

Estimates  of  the  second  class  are  of  especial  benefit  as 

a  means  of  comparison  to  show  the  relative  amount  of 

material  of  different  grades  developed  per  foot  of  pros- 

pecting in  succeeding  years  and  as  a  sort  of  preliminary 

estimate  for  the  planning  of  mining  operations.  This 
kind  of  estimate,  however,  is  unsatisfactory  in  many 

respects;  it  does  not  take  the  place  of  estimates  of  tlfe 
first  class  as  a  basis  for  mining  plans,  and  it  may  lead  to 
a  false  conclusion  as  to  the  resources  of  the  property.  As 

a  measure  of  the  success  of  prospecting  work,  it  has  good 

points:  but  for  that  purpose,  statements  of  footage 
driven  through  the  different  grades  of  material,  with 

explanatory  notes,  and  especially  when  accompanied  by 

an  estimate  of  the  first  class,  should  be  entirely  satis- factory. 

In  estimates  of  the  third  class  there  are  more  uncertain 

elements  than  in  the  other  classes,  but  they  are  essential 

in  making  the  choice  of  equipment  and  in  evaluating  the 

projierty. 

In  estimating  by  any  method  the  sampling-error 
.should  be  considered,  and.  when  possible,  determined  by 

satisfactory  tests.  The  factors  entering  into  the  estimate 

by  reason  of  the  mining  method  assumed  may  be:  (a)  in- 
clusion of  waste  broken  with  the  ore.  (/*)  overdraw  or 

inclusion  of  waste  from  top  and  sides  of  the  ore  being 

mined,  (c)  exclusion  of  certain  material  of  good  grade 

but  not  minable  at  a  profit,  (rf)  exclusion  of  even  small 

\ 
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quantities  of  waste  by  highly  selective  mining,  (e)  the 

relation  between  the  method  of  mining  and  the  grade  of 

material  which  can  be  classed  as  'ore',  (/)  in  open-cut 
work  the  overburden  or  cap  must  be  computed,  whereas 

in  underground  work  this  is  not  necessary. 

The  estimating  done  by  a  geological  department  will 

necessarily  be  guided,  as  to  the  grade  of  material  to  be 

classed  as  'ore'  and  as  to  the  effect  of  a  choice  of  min- 

ing methods,  by  the  information  given  by  the  mining  de- 
partment. It  is  outside  the  province  of  this  article  to 

discuss  the  relative  features  of  different  methods  of  min- 

ing copper  ore,  but  the  geologist  should  understand  thor- 

oughly the  different  methods  in  order  to  answer  intelli- 
gently the  questions  of  the  mining  department  and  to  do 

his  own  work  to  advantage. 

In  non-selective  mining,  by  methods  such  as  block-cav- 
ing in  any  of  its  varieties,  the  estimation  is  made  from 

outlines  that  include  everything  inside  the  blocks.  The 

average  grade  of  the  blocks  is  obtained  by  weighting  each 

sample  according  to  the  volume  it  represents.  The 

amount  of  material  considered  as  developed  will  depend 

upon  characteristics  of  the  individual  orebody. 

In  a  particular  orebody  levels  200  ft.  apart  vertically 

with  drifts  and  raises  300  ft.  apart  may  constitute  a 

block  of  developed  ore,  whereas  in  smaller  and  more 

spotty  ore))odies  work  may  have  to  be  done  50  ft.  or  even 

25  ft.  apart  before  the  ore  is  regarded  as  fully  proved. 

The  amount  of  ore  classed  as  'probable'  will  vary  in  like 
manner.  In  making  projections  below  or  above  devel- 

oped levels  with  insufficient  vertical  work  to  be  decisive, 

the  following  factors  may  be  considered :  geologic  habits 

of  the  district,  position  of  level  in  respect  to  the  top  and 

bottom  of  the  enrichment,  size  of  ore  area  on  the  level, 
the  evidence  of  the  vertical  work. 

In  determining  the  position  of  the  level  with  respect 

to  enrichment,  one  must  consider  the  evidence  offered 

by  the  relative  amounts  of  pyrite  and  of  the  ore-min- 

erals,"" and  the  alteration  of  the  rock.  The  relative  size 
of  the  ore-areas  and  the  relative  grade  of  the  level  in 

question  to  that  of  the  other  levels  is  significant.  Like- 

wise the  intensity  of  fracturing  may  enter  into  the  prob- 
lem. For  operating  purposes  it  is  wise  not  to  stretch  the 

limits  of  probable  ore,  remembering  that  the  operator  is 

likely  to  lump  the  developed  and  probable  into  one,  in 

spite  of  all  the  notes  that  may  accompany  the  figures. 

Dilution  from  various  sources  in  non-selective  mining 

should  be  kept  in  mind.  In  estimates  for  selective  min- 
ing the  outlines  of  ore  are  drawn  to  exclude  most  of  the 

waste,  including  only  the  small  quantities  that  neces- 
sarily are  mined  and  mixed  with  the  ore.  No  allowance 

can  be  made  for  the  running  of  waste  from  caving  of  the 

ground  and  like  happenings  that  make  tonnage  but  lower 

profits.    Such  things  are  not  supposed  to  happen. 

Estimates  of  the  ultimate  yield  of  a  property  or  of  an 

orebody  involve  factors  that  are  more  speculative  than 

^'Theoretically  gold  is  concentrated  in  the  upper  portion 
of  the  enriched  zone,  but  owing  to  the  very  small  propor- 

tion generally  present  this  may  not  be  of  use  in  determining 
the  position  of  the  level  with  reference  to  the  enriched  zone. 

the  estimates  above-mentioned.  For  a  particular  ore- 
body,  its  various  possible  exten.sions  are  considered ;  for 

the  property  as  a  whole,  there  is  in  addition  the  prospect 

of  orebodies  yet  to  be  found.  It  is  hard  to  kill  a  good 

mine  and  many  properties  surpass  the  expectation  of 

competent  engineers.  In  this  class  of  estnnates  a  knowl- 

edge  of  all  the  geologic  facts  pertaining  to  the  ore  and 

of  the  past  j'ield  of  the  mines  is  necessary ;  also  a  fore- 

sight into  the  future  value  of  low-grade  material,  or  the 
material  of  any  kind  tliat  may  in  the  future  be  valuable. 

All  estimates  .should  contain  a  statement  of  the  assump- 

tions made  and  a  definition  of  any  terms  that  otherwise 

may  be  ambiguous. 

The  chemical  analysis  of  the  principal  ores  and  a  stati'- 
ment  of  the  mineralogical  composition  of  the  ore  and 

gangue  will  be  of  especial  benefit  where  the  data  are  to 

be  reviewed  by  non-resic\ent  engineers.  The  amount  of 
copper  present  as  sulphides,  as  native  copper,  and  as 

soluble  copper,  should  be  stated  for  the  benefit  of  the 
concentrator-  and  smelter-men.  The  relative  amounts  of 

material  of  different  grades  will  interest  the  millman.  a-s 

he  desires  to  know,  for  instance,  whether  the  mill  will  be 

handling  3%  material  today  and  1J%  stuff  tomorrow,  or 

whether  a  constant  feed  of  between  2%  and  2^%  may  be 

maintained.  Statements  of  such  facts,  arranged  by  ore- 

bodies,  by  levels,  and  by  mines,  is  of  great  benefit  to  the- 

mining  department  in  planning  a  constant  mill-feed  and 
in  working  out  haulage  problems. 

In  the  mechanical  details,  care  should  be  taken  to  keep 

the  work  of  estimating  in  such  shape  tliat  others  can  fol- 

low it  through  and  see  what  steps  w'cre  taken.  Outlines 
used  in  estimates  should  be  recorded  permanently  on- 
special  prints  or  tracings  and  filed  with  the  details. 

EsTiM.iTES  OP  Orebodies  from  Drilli.vg  records  are 

made  in  three  ways:  (1)  bj'  outlining  the  ore-areas  on 
vertical  sections  and  computing  from  the  data  on  the 

sections,  (2)  by  dividing  the  field  into  squares  having  a 

drill-hole  in  each  corner  of  the  square  and  computing  the 
volume  and  grade,  (3)  by  dividing  the  field  into  triangles 

having  a  drill-hole  at  each  apex  and  computing  the 

volume  and  grade  of  the  ore. 

The  method  of  using  the  areas  measured  on  sections  is 

preferable  where  data  from  both  mine-workings  and  sur- 
face-drillings are  to  be  used.  The  method  of  triangular 

prisms-'  is  preferable  where  no  mine-workings  are  to  be 
considered.  To  use  either  method  tlie  sets  of  vertical 

sections  at  right  angles  are  made  to  show  the  grades  of 

the  individual  holes  by  grade-breaks.  Tlicse  are  assumed 
from  that  of  the  lowest  material  mined  without  loss,  gen 

erally  by  0.25%  breaks,  as  less  than  0.75%,  0.75%  to 

1%,  1%  to  1.25%,  etc.  The  sections  are  studied  care- 

fully and  the  ground  io  be  included  in  the  estimate  is- 
determined.  The  depth  to  consider  in  figuring  each  hole 

being  then  known,  that  depth  is  marked  on  the  assay- 
record.  This  contains  the  assays  of  each  hole  averaged 

between  grade-breaks  and  fonns  a  graphic  log  of  the 
sampling. 

If  the  method  by  triangular  prisms  is  employed,  the- 

2«See  U.  S.  Bureau  of  Mines  Bull.  No.  107,  p.  18  et  seq. 
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field  is  divided  into  numbered  triangles  in  such  a  way 

as  to  give  each  hole  as  nearly  as  possible  its  proper 
weight.  The  data  of  each  hole  are  tabulated  as  follows : 
Number  of  hole,  Class  of  material.  Feet,  Foot  %. 

The  triangle-sheets  are  then  made  and  headed :  Num- 
ber of  triangle,  Number  of  hole,  Area,  Average  depth, 

Volume.  Average  grade.  Below  are  the  following  sub- 
heads: Number  of  hole,  Class,  Feet,  Foot  %,  Total  feet, 

Total  ft.-%,  Average  feet  for  each  class,"  Average  ft.-% 
for  each  class.  Volume  of  assay  for  each  class.=*  From 
the  triangle-sheets  the  totals  are  made  up,  showing  the 
volume  and  grade  of  each  class  of  material,  and  the 
grand  total  and  average  grade. 

If  it  seems  probable  that  open-cut  mining  could  be 
pro6table,  the  volume  of  the  cap-rock  is  figured  roughly 
by  multiplying  the  average  depth  of  the  cap  by  the  area 
of  the  entire  area  estimated.  If  steam-shovel  mining  is 

deemed  at  all  feasible,  a  great  many  considerations  be- 

come important.-"  The  pit-level  is  determined,  the  bot- 
tom and  side-slope  lines  are  drawn  upon  the  sections, 

and  further  estimates  are  made.  The  approach  work, 

the  total  cap-rock  to  be  moved,  and  the  dump-room  are 
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..\    ALL-SLIMING  CYANIDE  PLANT  IN  AFRICA  USING  ARTIFICIAL  PEBBLES  IN  THE  TUBE-MILI> 

Artificial  Pebbles  For  Tube -Milling 
Bv  A.  W.  Allen 

Frequent  enquiry  in  regard  to  the  use  of  artificial 
pebbles  made  from  country-rock  suggests  the  publication 

of  some  notes  on  the  subject.  In  many  cases  the  in- 
creased cost  of  transportation  of  beach-pebbles  from 

Europe  has  prohibited  their  use.  In  some  instances  this 
has  led  to  a  disorganization  in  the  grinding  plant  and  a 
lowering  of  efficiency  in  the  metallurgical  department, 

the  use  of  a  rock  substitute  not  being  considered  prac- 
ticable. In  other  cases  the  stoppage  of  supplies  from 

overseas  has  been  responsible  for  the  adoption  of  steel 
grinding  media.  Such  a  change  is  often  satisfactory; 
but  there  are  instances  in  which  the  metal  balls  are  ob- 

tainable only  at  considerable  expense,  where  the  tube- 
miUs  have  not  been  designed  to  carry  the  additional  load, 
and  where  there  exists  an  abundance  of  suitable  stone 

that  could  be  fashioned  to  shape  for  efficient  use  in  the 
tube-mills. 

The  utilization  of  natural  pebbles  in  cylindrical  mills 

was  originally  a  feature  of  operations  in  the  cement  in- 
dustry. Hard  flints,  usually  gathered  on  the  beaches  of 

Denmark,  were  used.  Later,  inferior  types  of  pebbles 
were  substituted,  and  inefficiency  resulted,  for  no  attempt 
was  ever  made  to  standardize  on  the  basis  of  quality. 
For  this  and  for  other  reasons  the  cement  industry 

adopted  an  alternative  method  of  grinding;  special  all- 
metal  mills  are  now  used  exclusively  for  this  purpose. 
Toward  the  end  of  the  last  century  the  idea  of  using 

beach-pebbles  of  the  character  described  was  borrowed 

for  adaptation  in  connection  with  the  re-grinding  of  re- 
fractory gold  ores.  Imported  pebbles  were  used  almost 

entirely.  Some  of  these  came  from  Denmark,  others 
from  France,  the  latter  being  of  inferior  quality.     The 

only  attempt  at  standardization  was  according  to  size 
and  shape,  but  the  Danish  flints  were  always  considered 
the  best.  They  cost  more,  but  they  were  usually  specified 
because  first  cost  was  but  a  small  item  of  total  expense, 

especially  in  those  instances  in  which  pebbles  had  to  be 
shipped  by  boat  and  railroad,  and  sometimes  by  mule, 
from  Denmark  to  the  mine — a  distance  that,  in  one  in- 

stance to  my  recollection,  was  16,000  miles.  Under  such 

conditions  it  was  imperative  that  a  high-class  material 

should  be  purchased  in  the  first  instance.  Danish  peb- 
bles were,  ordered  invariably,  but  inferior  grades  were 

substituted  frequently,  with  disastrous  results.  At  no 

time  was  any  attempt  made  by  those  in  charge  of  ore- 
dressing  plants  to  determine  quality  according  to  tough- 

ness and  hardness.  Flint  pebbles  were  ordered  and  flint 

pebbles  were  supplied.  Sometimes  they  resisted  impact 
to  a  remarkable  degree,  but  usually  they  failed  to  meet 

the  requirements  of  the  simplest  test  for  endurance. 
Purchasers  of  such  material  had  no  claim  against  the 

European  shippers  or  against  the  local  agents.  Previous 

to  the  War  the  importation  of  pebbles  assumed  large  pro- 

portions, but  no  attempt  was  made  at  standardization  or 

to  determine  a  method  of  ascertaining  the  comparative 

work  done  by  different  shipments  or  by  individual 

pebbles. The  results  of  such  slipshod  buying  was  that  costs  for 

fine  grinding  were  often  high,  with  no  remedy  at  hand. 

I  once  superintended  the  erection  of  a  tube-milling  plant 

in  which  it  was  planned  to  use  pebbles  that  had  been 

shipped  nearly  7000  miles.  They  were  supposed  to  be  of 

the  best  quality  procurable  in  Europe.  The  mills  were 

charged  with  the  proper  load,  and  crusliing  was  com- 
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nieuced.  An  aeeidi'iit  occurred  after  the  pulp  liad  been 
fed  from  the  classifiers  for  only  a  few  minutes,  which 

forced  an  immediate  shut-down.  It  was  necessary  to 

open  one  of  the  tube-mills,  whereupon  it  was  found  that 

a  large  proportion  of  the  flints  had  chipped  and  frac- 

tured to  such  an  extent  that  the  eflSciency  of  operations, 

had  milling  been  continued,  would  have  been  reduced 

seriously.  Tiie  tube-mills,  of  course,  should  have  been 

loaded  with  sand  as  well  as  with  pebbles  in  the  first  in- 
stance, but  none  was  available,  .so  the  precaution  was  not 

taken.  However,  I  found  that  the  fault  lay  not  so  much 

with  the  local  operators  as  with  the  character  of  the 

pebbles  supplied,  for  later  experience  showed  that  an 

artificial  pel)i>le  tliat  withstood  all  impact  in  a  mill  empty 

of  pulp  could  be  made  at  a  small  fraction  of  the  co.st  of 

the  imported  flint. 

The  chipping  of  imported  pebbles  in  a  tube-mill  re- 

sults not  only  in  a  reduction  in  size  and  weight  of  the 
grinding  media,  but  it  leads  to  an  accumulation  of  flint 

gravel  that  absorbs  a  considerable  amount  of  power  be- 

fore it  can  be  ground  to  the  average  size  of  the  dis- 

i-harged  pulp.  Such  chipping  is  rarely  noticed,  but  it  is 
an  important  cause  of  much  of  the  inefficiency  of  tube- 

milling — for  the  comparatively  small  return  for  power 
expended.  This  chipping  occurs  mainly  at  the  feed-end 

of  the  mill,  which  is  unfortunate.  The  pebbles  can  be 

added,  of  course,  at  the  discharge-end,  being  fed  into 
the  mill  by  means  of  a  reverse  spiral ;  but  this  necessi- 

tates the  maintenance  of  a  subnormal  charge,  which  does 

not  permit  the  egress  of  small  pebbles  with  the  pulp. 

Further,  pebl)les  of  maximum  size  aggregate  at  the  dis- 

charge- rather  than  at  the  feed-end  of  the  mill.  This  is  a 

feature  of  what  is  known  as  the  Neal  discharge,  by  which 

the  worn  pebliles.  which  are  useless  as  grinders,  are 
forced  back  into  the  interior  of  the  mill  until  reduced  to 
fine  sand  or  slime. 

The  numerous  disadvantages  of  using  so  uncertain  a 

material  as  the  beach-pebble,  coupled  with  the  increased 

cost  of  freighting  as  a  result  of  the  War,  has  led  to  a 

recognition  of  the  fact  that  the  imported  article  is  by  no 
means  ideal  for  this  purpo.se.  Experience  with  Eu- 

ropean flints  has  shown  tliat  the  importance  of  one 

essential  characteristic,  toughness,  has  been  under- 

valued; and  during  recent  years  an  attempt  lias  been 
made  to  profit  by  the  work  done  in  other  branches  of  in- 

dustry in  which  stone  is  needed  and  where  it  is  sub- 

.iected  to  repeated  impact  and  continued  abrasion.  Al- 

most all  the  scientific  work  in  this  connection  lias  been 

done  by  civil  engineers  concerned  with  the  standardiza- 

tion of  road-metal,  for  which  toughness  and  hardness  are 
as  essential  as  they  are  with  tube-milling.  Research  has 

shown  that  it  was  pos,sible  to  determine  quality  on  a 
luimerical  basis,  and  to  classify  the  available  rock  in 

such  a  manner  that  maximum  efficiency  Wixs  secured  by 
the  selection  of  the  most  suitable  material.  The  work 

done  at  Washington  by  the  engineers  of  the  Office  of 

Public  Roads  and  Rural  Engineering  has  covered  this 

subject,  although  research  in  the  first  instance  appears  to 

I'live  lieen  started  in  France  in  1878,  where  a  standard 

of  abrasion  was  fniinulated  that  wa.s  afterward  adopted 
el.sewhere.  The  wnrk  in  the  United  States  was  com- 

menced on  a  comprehensive  scale  in  1900.  when  a  labora- 

tory was  establisiied  in  the  Bureau  of  Chemistry  of  the 

Department  of  A-iiculture.  In  1905  this  was  absorbed 

by  the  Office  of  Public  Roads  and  Rural  Engineering. 
The  tests  made  include  those  for  specific  gravity  and  the 

absorption  of  water.  These  do  not  need  explaining.  The 

important  tests  that  serve  to  quality  or  to  disqualify  a 

rock  for  tube-milling  purposes  are  as  follows: 

Hardness.  In  the  hardness  test  a  one-incli  core  of  the 

rock  is  obtained  by  means  of  a  diamond-drill;  one  end 

is  then  cut  level  by  a  steel  disc-saw  and  a  mixture  of 

vaseline  and  fine  diamonds.  The  test-piece,  about  10  centi- 

metres long,  is  fixed  in  what  is  known  as  the  Dorry  hard- 
ness machine,  which  is  a  modified  form  of  a  device  of 

French  design.  This  consists  of  a  revolving  steel  disc 

against  which  the  test-piece,  in  a  brass  grip,  is  held  at  an 
adjusted  pressure  during  1000  revolutions.  Crushed 

quartz  sand  is  used  as  an  abrasive.  The  sample  is 

weighed  before  and  after  the  test,  and  the  loss  is  noted. 

What  is  known  as  the  coefficient  of  hardness  is  found  by 

dividing  the  loss  by  .3  and  by  subtracting  the  result  from 

20 — a  figure  chosen  so  as  to  give  much  the  same  range 
of  result  as  is  obtained  in  the  abrasion  test,  to  be  de- 

scribed later.  Negative  coefficients  are  avoided  by  di- 
viding the  loss  in  weight  by  3. 

Toughness.  The  test  for  toughness,  I  consider,  serves 
to  estimate  the  most  essential  characteristic  of  a  tube- 

mill  pebble.  It  is  made  by  obtaining  a  core  as  described 

previously,  and  then  by  wearing  tliis  smooth  on  a  grind- 

ing-lap,  using  powdered  carborundum  as  an  abrasive, 
until  the  test-piece  is  exactly  25  millimetres  long.  The 

specimen  is  then  placed  in  an  apparatus  known  as  the 

Page  impact  testing  machine,  in  which  a  hammer  weigh- 
ing two  kilogrammes  is  allowed  to  fall  on  a  plunger 

under  which  the  specimen  is  placed.  An  electro-magnetic 

device  raises  the  liammer  to  a  pre-determined  distance 

before  each  blow.  Adjustment  is  made  so  that  the  fall 

of  the  hammer  is  increased  one  centimetre  after  each  im- 

pact. The  height  of  the  drop  in  centimetres  when  frac- 

ture of  the  test-piece  occurs  is  taken  as  a  measure  of  the 
toughness  of  the  stone. 

Abrasion.  A  third  test  is  made  to  determine  resis- 
tance to  wear.  What  is  known  as  the  Deval  abra.sion 

machine  is  used ;  this  consists  of  a  shaft  on  which  are 

mounted  four  cast-iron  c^'linders  (20  by  .34  cm.  inside 

dinien.sions),  arranged  with  the  axes  at  an  angle  of  30° 
with  the  shaft.  The  sample  is  broken ;  50  pieces  of  uni- 

form size  are  selected,  which  weigh  in  the  aggregate  with- 

in one  gi-amme  of  5000  gm. ;  these  are  tiien  placed  in  one  of 
the  mills,  which  is  revolved  10,000  times  at  30  r.p.m. 

After  removal,  tlie  sample  is  gi-aded  by  means  of  a  ̂ V-iti- 
screen,  the  oversize  being  then  waslied,  dried,  and  weighed. 

The  loss  is  a  measure  of  wear,  and  is  expressed  in  terms 

of  a  percentage  of  tlie  original  weight  of  the  sample. 

From  this  percentage  wluit  is  known  as  the  French  co- 
efficient of  wear  is  obtained.  I  prefer  to  describe  it  as 

the  propoi'tionate  resistance  to  wear:   for  although  the 
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coefficients  of  hardness  and  toughness  increase  oi"  de- 
crease in  harmony  w-ith  the  hardness  and  toughness  of 

the  specimen,  the  French  coefficient  of  wear  varies  in- 
versely as  does  the  loss  of  weight  by  fracture  and  abra- 

sion. The  result  of  this  test,  however,  is  not  usually 
of  much  interest  to  the  ore-dresser,  because  it  merely 
gives  an  estimate  of  the  preliminary  effect  of  abrasion  in 
the  case  of  a  rough  stone.  If  the  rounded  pebbles  were 
returned  to  tlie  mill  and  the  test  repeated,  informative 
data  would  be  available. 

It  is  interesting  to  note  that  tests  made  on  several 
thousand  types  of  rock  show  that  hardness  is  more  or 
less  proportionate  to  toughness,  although  increasing 

hardness  is  not  usually  accompanied  by  so  great  an  in- 
crease in  toughness.  In  other  words,  when  hardness  is 

at  a  maximum,  as  with  some  types  of  flint,  the  tough- 
ness may  be  comparatively  low,  and  this  is  the  cause  of 

fracture.  The  figures  show  that  a  determination  for 
toughness  provides  data  that  indicate  whether  a  rock  is 

or  is  not  suitable  for  tube-milling,  whereas  a  single  test 
for  hardness  would  not  suffice,  because  of  the  likelihood 

that  hard  rock  might  not  withstand  impact  without  frac- 
ture. By  fixing  minimum  toughness  at,  say,  18,  as  de- 

termined by  the  Page  impact  machine— by  considering 
only  those  rocks  that  if  cut  to  cj'linders  of  one-inch 
diameter  by  25  mm.  long  would  not  fracture  in  conse- 

quence of  the  blow  received  when  a  2-kg.  hammer  was 
dropped  a  height  of  less  than  18  cm. — it  is  interesting 
to  consider  the  physical  characteristics  of  various  classes 

of  material  that  will  meet  this  test.  In  the  accompany- 
ing table  are  grouped  the  data  in  reference  to  sundry 

rocks  found  in  the  United  States  and  Canada,  all  of 
which  have  a  toughness  of  18  or  over.  These  figiares 
have  been  taken  from  publications  issued  from  time  to 

time  by  the  Office  of  Public  Roads  and  Rural  Engineer- 
ing; they  serve  to  indicate  the  wide  variety  of  material 

from  which  a  satisfactory  pebble  can  be  made.  The  suc- 
cessful scientific  work  done  at  Washington  in  this  con- 
nection suggests  that  the  designers  of  plants  might  well 

adopt  a  similar  scheme  of  testing,  to  gauge  the  physical 
characteristics  of  ores  and  in  order  to  determine  hard- 

ness and  toughness  before  cnjshing-  and  gi-inding-mills 
are  chosen. 

Preparatiox  of  Rock  for  Tube-Milling  Plt?poses. 

Ore  is  so  seldom  suitable  as  a  medium  for  tube-milling 
that  its  preparation  will  not  be  considered  other  than 

in  passing.  In  exceptional  cases,  as  on  the  "Witwators- 
rand,  it  has  been  found  applicable,  but  even  in  this  in- 

stance I  question  whether  the  grinding  efficiency  of  the 

tube-mills  is  as  high  as  it  might  be,  considering  the 
enormous  amount  of  power  absorbed  during  secondary 

crushing.  Countr>'-rock  to  be  used  for  tube-milling  pur- 
poses may  excel  either  in  hardness  or  in  toughness.  In 

the  former  case  it  usually  shows  a  comparatively  low 
toughness  coefficient,  which  indicates  a  tendency  to  chip. 
With  the  majority  of  hard  rocks,  and  assuming  a  pre- 

liminary preparation  so  tliat  a  roughly  spherical  pebble 
is  obtained,  this  chipping  is  confined  to  the  removal  of 
jagged  corners  and  projecting  pieces.     As  soon   as  the 

surface  is  smooth  the  danger  of  chipping  may  be  small. 

With  such  a  rock,  however,  pi-eliminary  tumbling  in 
some  form  of  cylindrical  mill  is  desirable,  not  so  much 
for  the  purpose  of  producing  a  rounded  pebble,  but  to 

avoid  the  inclusion  of  chips  of  hard  rock  in  the  tube- 

miU,  where  they  are  ground  and  re-ground  until  dis- 
charged. The  average  toughness  of  trap-rock,  however, 

is  liigh.  With  roughly  rounded  chunks  of  such  material 
there  is  little  danger  of  chipping  in  the  mill.  They  can 
be  fed  direct  and  without  preliminary  treatment,  but 
the   desirability  of  smoothing  can   only  be  determined 

G.\UGE  FOR  TESTING   ARTIFICLUL,  PEBBLES  FOR  TUBE-MILLING 

locally;  it  depends  on  whether  labor  is  cheaper  than 
power.  When  both  are  inexpensive  it  is  obvious  that  the 
manual  and  mechanical  preparation  of  a  pebble  that  will 

compare  favorably  in  appearance  with  an  imported  flint 

might  be  justified. 
The  great  advantage  in  the  use  of  artificial  pebbles  is 

that  tliey  can  be  produced  in  some  localities  for  a  small 
fraction  of  the  cost  of  imported  flints.  This  permits  a 

degi-ee  of  refinement  that  is  impracticable  wl  '  e  more 
expensive  grinding  medium  is  used.  Artifi  .al  pebbles 

can  be  made  of  a  size  to  suit  exactly  the  c  '  f^f 
the  feed  going  to  the  tube-mill.  The  selection  oi  pebbles 

can  be  carried  out  so  that  maximum  efficiency  is  obtained. 

A  type  of  gauge  shown  herewith  is  useful  for  testing 

rock  being  supplied  under  contract  and  according  to 

specification;  it  consists  of  two  superimposed  rings,  of 

flat  iron,  the  test  being  that  the  pebble  must  fall  through 
the  larger  ring   and   remain   on   the   smaller  one.     By 
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keeping  the  load  of  pebbles  above  the  centre-line,  and  by 

the  provision  of  a  sereen  of  punched-nietal  plate  with 
comparatively  large  holes  (one  inch  or  larger)  in  the 

discharge  end  of  the  mill  it  is  possible  tx)  avoid  the  crush- 
ing to  slime  or  fine  sand  of  a  large  proportion  of  the 

smaller  pebbles  formed,  which  are  useless  as  grinding 
media.  In  one  case,  in  which  power  was  costly  and  fixed 
in  quantity,  it  was  found  practicable  to  increase  the 

work  done  in  the  tube-mill  by  over  60%  by  substituting 
artificial  pebbles  of  maximum  size  and  by  discharging 
the  worn  pebbles  with  the  pulp.  The  net  cost  of  grinding 

per  ton  of  ore  slimed  was  reduced  consideral^ly.  with  no 

increase  in  the  cost  of  pebbles,  despite  the  large  propor- 
ion  of  small  ones  that  were  discarded. 

Rocks  of  the  trap  gi^oup  possess  a  toughness  that  makes 
jm  especially  suitable  for  tube-milling,  for  they  have 

aone  of  the  brittleness  common  with  flints,  chert,  and 
Tisually  quartz.  Sucli  material  is  available  in  quantity 

near  many  tube-milling  plants.  A  test-inan  may  disclose 
the  fact  that  scope  exists  for  a  considerable  reduction  in 
the  cost  of  secondary  crushing. 

Characteristics   of   Rocks   witli   a   Toughness   of   18  or   Over 

Wt.  per 

State  Material  eu.  ft.,  lb. 
Alabama                   Quartzite         165 

Quarlzite    schist       164 
California                 Rhyolile        165 

Altered    basalt        181 
Diorite       184 
Trachyte    rhyohte        153 
Altered   trachyte       178 
Diorite       187 
Altered   andesite       175 
Olivine    basalt        175 
Basalt        181 
Andesite        173 

Colorado                   Augite    andesite        175 
Feldspar    basalt        174 
Trachyte        134 

Connecticut              Diabase       190 
Basalt        184 
Diabase       187 

Delaware                   Qiiartzite         187 
Pyroxene    (luartzite        181 

Georgia                     Diabase       190 
Feldspathic    quartzite     .  .  .  162 
Diabase       187 

Idaho                         Basalt        178 
Illinois                      Chert        153 
Indiana                     Limestone        172 
Kansas                       Quartzite         165 
Maine                        Diabase       187 

Altered    diabase        178 
Quartzite       175 

Maryland                  Quartzite       178 
Diabase       187 
Hornblende    schist        181 
Diabase       187 
Hornblende    schist        190 

Massachusetts         Hornblende    granite       168 
(.       Altered    diabase       187 

Dolomite        175 

'  '-■    Diabase       193 

Michigan    '    i,-y.      Altered    diabase        187 Hornblende    schist        1.90 
Altered    diabase        175 
Altered    diabase       190 
Quartzite    165 
Hornblende    schist        184 

Minnesota                Quartzite         165 
Epidosite       318 

Missouri                    Chert        125 
New  Jersey             Basalt        184 
New  Mexico            Altered    granite    porphyry .  156 
New   York               Pyroxene    quartzite        187 

Gabbriotic   diabase       ISl 
North    Carolinn      Diorite        184 

Diabase       178 

tesistanoe  to 
(•ear.  French 

Hard- 

coefficient 
ness 11.7 19.7 

9  1 18.7 
330 18.7 

■27  A 

19.2 
10  8 

19.3 

7.9 
18.7 

23.5 
17.8 

23.8 
18.7 

28.6 
19.3 

24  1 18.9 19.6 
18.2 

14.2 17.8 
13.4 18.3 

13, K 

18.8 

12.7 19.1 
12.0 18.3 

19.4 18.1 

21.1 
18.7 

15.1 18.4 
IS. 7 18.5 

17.0 18.7 

7.8 

18.5 

23.5 
18.7 

l!I.O 19.0 
5.0 19.3 4.6 

16.2 
18.3 19.3 

18.7 18.4 

20.0 
18.3 

15.7 18.5 
20.4 

18.9 
36.4 

18.8 
20  0 18.4 

20.6 
19.2 

31.7 18.3 
35.3 

18.9 
24.7 17.8 7.4 18.2 

25.6 
18.6 

18.7 18.7 

33.5 
18.6 

12.7 16.5 

22.0 

18.8 

20.8 19.5 8.5 

18.0 

24.5 
19.0 

15.4 
18.7 

5.8 19.6 
31.7 17.6 
11.8 

18.6 

19.4 17.0 
15.4 

18.3 

17.7 18.4 15.1 

18.0 

State 

Oklahoma 

Pennsylvania 

South    Dakota 

Tennessee 
Texas 

Utah Vermont 

Virginia 
Washington 
Wisconsin 

Cana<ia 

Wt.  per 

Material  cu.  (t..  lb. 
Chert        1(13 
Diabase        190 
Pyroxene    quartzite        198 

Diabase       187      ' 
Feldspathic    quartzite     .  .  .  165 
Feldspathic    qnartzite     .  .  .  168 
Olivine    diabase        190 
Dolomite        175 
SiliciouH  limestone       163 
Nephilite    basalt       199 
Dolomite    marble        175 
Biotitc    hornblende    schist .  181 
Altered    diorite        181 
Altered   andesite       188 
Quartzite         168 
Altered    diabase        187 
Altered    augite    andesite  .  .  1 81 
Feldspathic   sandstone    .  .  .  168 
Amphibolite        187 

Wrought  Tungsten 

R«6istanoe  to 
wear.  French 

Hard- 

coefficient 
neRR 

14.9 

19  2 

9.7 

18.8 21.1 

18.3 

22  5 

18.7 
210 

18.7 16.7 

190 

14.8 

18.7 
18.4 11.0 18.2 

23.5 

18.7 
13.3 17.3 
14.4 18.6 
14.5 

18.8 

18.2 
19.2 

14.2 19.0 18.2 

18.5 
18.7 

17.9 

16.3 
18.2 

18.3 

Until  1904,  timgsten  had  been  known  foi"  a  century  and 
a  quarter  in  its  unrefined  state  only,  although  its  value  as 
a  hardening  alloy  had  been  recognized  and  appreciated, 

states  Irving  Langmuir  in  a  contribution  to  'Engineer- 
ing Foundation'.  Since  1905,  the  metal,  mixed  with 

paste  and  squirted  through  dies,  has  given  the  incandes- 
cent lamp  its  most  etificient  filament;  but  for  years  the 

brittleness  of  this  filament  caused  great  embarrassment 

to  electric-lamp  makers  and  users  alike. 

For  many  years  W.  D.  Coolidge,  of  the  research  labo- 
ratory of  the  General  Electric  Co.,  liad  sought  a  process 

for  making  tungsten  ductile,  a  feat  regarded  by  metal- 
lurgists as  almost  impossible. 

It  was  found  eventually  that  the  only  way  to  make  the 
metal  ductile  was  to  mash  the  grains  out  into  fibrosity, 

and  thus  make  it  ductile  while  cold.  This  was  accom- 

plished by  first  heating  the  tungsten  to  a  temperature  be- 
low its  annealing  point  and  then  mecbanicall.v  working 

it  with  infinite  care  at  a  variety  of  degrees  of  heat,  each 

less  than  the  one  preceding,  until  it  was  at  room-tempera- 
ture. A  process  was  developed  that,  if  followed  without 

deviation,  stretched  the  grains  and  made  the  metal 

ductile ;  but  with  variation  from  this  process,  failure  re- 
sulted ;  tlie  tungsten  when  cold  would  break  at  a  stroke. 

Thus,  after  years  of  labor,  a  triumph  of  far-reaching 
consequence  in  the  fiel  1  of  research  was  recorded.  The 

filament  produced  had  a  tensile  strength  of  about  600,- 
000  lb.  per  square  inch  for  wire  0.001  in.  diameter.  It 
was  so  pliable  that  it  could  be  wound  safely  into  any 
form  and  handled  with  no  thought  of  breaking. 

Wolframite,  tlie  most  important  tungsten  ore,  is  ob- 
tained in  Korea  and  in  the  United  States.  Extraction 

is  comparativel.v  simple.  Metallic  tungsten  in  the  form 
of  powder  of  various  densities  is  obtained,  which  is 
formed  into  ingots  by  great  hydraulic  pressure,  not  by 

fusion.  The  melting-point  of  tungsten  is  about  3350°C. 
higher  than  that  of  any  otlier  metal. 

The  use  of  tungsten  in  filament  form  has  doubled  the 
efficiency  of  incandescent  lamps  and  provides  a  wliite 
light  of  far  purer  quality  than  any  lamp  heretofore 

known.  It  has  provided  new  targets  for  X-ray  tubes, 

phonograph  needles  50  times  as  efficient  as  any  that  pre- 
ceded them,  better  ignition-contacts  for  automobiles, 

numy  other  new  articles,  and  improvmnents  of  old  ones. 
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Adsorplioii  of  Gases  During  Froth- 
Flotation 

By  Reginald  S.  Dean  and  R.  A.  White 

In  a  previous  article  by  one  of  the  present  writers*  it 
wiis  pointed  out  tliat  if  a  film  of  gas  were  adsorbed  on 

sulphi(U»  minerals  but  not  on  gangue  minerals  that  many 

of  the  phenomena  of  froth-flotation  could  be  exi)lained 

simply.  Tills  adsorbed  film,  in  fact,  allowed  us  to  deal 

with  sulphide  minerals  as  weishtod  bubbles.  Data  were 

given  to  show  that  sulphide  minerals  adsorbed  appre- 
ciable amounts  of  gases,  and  the  theory  was  advanced 

that  many  addition  agents  owed  their  action  to  the  effects 

produced  on  this  gaseous  film. 

The  assumption  of  sueh  a  film  of  gas  may  be  rejected 

and  the  flotation  results  still  explained  on  practicall.v 

the  same  basis  if  we  assume  that  the  solid-liquid  inter- 
facial  tensions  are  such  as  would  cause  the  oil  to  spread 

at  a  mineral-water  interface.  The  present  article  records 

I)reliminary  experiments  made  to  test  the  validity  of  this 

last  assumption.  The  evidence  is  sueh  that  in  our  opin- 
ion flotation  iiiicnomena  cannot  be  explained  on  tlie  basis 

of  surface-tension  relations  unless  a  film  of  gas  is  present 
on  the  ore-minerals. 

The  relations  at  a  solid-liquid(l)-liquid(2)  interface 

are  best  considered  from  the  standpoint  of  the  contact- 
angle.  The  angle  of  contact  S,  that  is.  an  angle  that  is 

formed  by  the  interface  between  a  liquid  (1),  liquid  (2), 

and  a  solid  is  given  by  the  equationf 

Cos8=^-A 
"1-2 

Where  /3,  is  the  interfacial  energy  between  the  solid  and 

liquid  (1). 

p.,  is  the  interfacial  energy  between  the  solid  and 

liquid  (2). 

o,  .,  is  the  interfacial  energy  between  liquids  (1) 
and  (2). 

From  this  etfuation  it  is  clear  that  if  /8._,  - /3,  is  greater 
than  a,.,  the  angle  of  contact  will  lie  imaginary,  that  is, 

one  liquid  will  spread  on  the  solid  surface  to  the  ex- 

elusion  of  the  other.  Since,  however,  neither  /J,  nor  ji.. 

can  be  detennined,  this  equation  leads  us  nowhere. 

It  is  possible,  however,  to  measure  8  and  we  may  thus 

<letermiiie  whether  the  relations  of  p„,  ji^.  and  a,_„  arc 

tho.se  demanded  for  flotation.  For  this  purpose  a  simple 

■experiment  will  suffice.  A  piece  of  jiyrite  is  cleanseil 
free  from  grease  and  adsorbed  oxygen  by  boiling  witli 

sodium  hydroxide  and  pyrogallol  and  then  thoroiiglily 

washed  without  removing  from  the  water.  This  gives  a 

clean  pyrite-waler  interface.  This  interface  is  then  in- 

verted and  a  drop  of  pine-oil  allowed  to  rise  against  it. 

The  pine-oil  remains  as  a  perfectly  spherical  drop.  If 

the  surface-tension  relations  were  those  required  for 
flotation  the  oil  would  spread  at  the  interface. 

The  same  experiment  may  be  performed  with  calcite, 

with  the  same  result.     If  now  the  pyrite  is  exposed  to 

••M.  &  S.  P.*,  Feb.  26.  1921. 

tWinkelmann.  'Handbuch  der  Physlk',  p. 
11£4. 

the  air  for  a  few  minutes  and  the  experiment  repeated, 

the  oil  is  found  in  spread  to  a  thin  film.  Tlie  calcite 

after  exposure  In  air  behaves  as  before.  This  indicates 

that  a  film  of  air  is  adsorbed  by  pyrite  and  not  by  calcite, 

and  that  this  film  of  air  is  neccs.sary  for  oils  to  spread 

on  a  pyrite-water  interface. 
In  order  to  follow  the  interfacial  relations  of  minerals 

further,  some  contact -angles  between  water  and  minerals 
were  determined.  The  method  used  was  the  simple  one 

of  measuring  microscopically  the  thickness  of  large  drops 

on  mineral  surfaces.  The  connection  between  the  thick- 

ness of  the  drop  and  the  angle  of  contact  is  given  byj 

y  =  a  V  2  sin  (4  8) 

Where  y  is  the  thickness 
a  tlie  capillary  constant 

8  the  contact-angle 
For  water  a  ̂ =  3.87  mm. 

The  results  obtained  follow : 

Pyrite Condition  of  surface:                       y  mm.  Sin  (i  g)  8° 
As    found       0.551  0.101  11 

  0.650  0.117  13 
  0.494  0.090  10 
  0.482  0.088  10 
  0.482  0.088  10 
  0.598  0.092  13 
  0.545  0.100  11 

Cleaned  with  NaOH  and  pyrogallol.     0  0                  0 
After  1  min.  exposure   0.085  0.015             2 

■'      2      •'             "            0.390  0.071             8 
"      5      "             "           0.468  0.085  10 

.Ars'i'iit'te 
Cleaned  with  NaOH  and  pyrogallol  .0  0  0 
Afier  14  min.  exposure   0.430  0.078  9 

"      40      "             "           0.740  0.135  16 

Galena 
Cleaned  with  NaOH  and  pyrogallol.     0  0  0 
After     2  min.  exposure   0.180  0.033  4 

5      ■•             "           0.740  0.135  16 
"       12      "              "            0.780  0.142  16 

Sphalerite Astound       1.350  0.245  28 
  1.120  0.205  24 
  1.260  0.230  27 
  1.270  0.231  27 
  1.350  0.246  28 

Cleaned  with  NaOH  and  pyrogallol  .0  0  0 
After  15  min.  exposure       0  0  0 

"      25      "             "           0.285  0.055  6 
1  wsek        "          1.350  0.245  28 

These  measurements  show  that  the  general  idea  of 

sulphides  not  being  wetted  by  water  is  based  on  experi- 
ence with  impure  surfaces.  With  pure  surfaces  the 

contact-angle  with  water  is  nil,  but  on  standing  in  air  it 

increases  to  rea.sonably  constant  values.  Measurements 

on  calcite  and  garnet  as  gangue-minerals  showed  a  simi- 
lar zero  angle  after  cleansing,  and  a  considerably  slower 

and  more  erratic  recovery. 

We  hope  to  make  some  measurements  of  the  interfacial 

angles  between  minerals,  water,  and  some  flotation 

agents;  and  also  to  study  the  effect  of  various  gases  and 
addition  agents. 

tWinkelmann.    Ibid. 
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THE  QtTICKSILVER  DISTRICT  OF  MEADOWS,  IN  OREGON 

Quicksilver  in  Southern  Oregon 
By  A.  E.  Kellogg 

That  quicksilver  existed  in  southern  Oregon  was  only 
known  before  the  War  by  a  few  local  operators,  by  the 

scientific  mining  bureaus  of  Oregon,  and  by  the  Geolog- 

ical Survey  at  "Washington.  It  was  during  the  early  days 
of  the  War  that  the  Government,  in  dire  need  of  quick- 

silver as  a  war-metal,  ransacked  this  region  for  new  de- 
posits. The  investigation  demonstrated  fully  that  the 

quicksilver  zone  in  California  extended  into  Oregon ; 
this  discovery  disclosed  large  and  rich  deposits,  which, 
as  shown  by  State  and  Federal  mining  bureau  reports, 

out-class  anything  that  as  yet  have  been  uncovered  in 
the  United  States. 

The  history  of  the  quicksilver  industry  in  southern 
Oregon  dates  to  1878.  At  that  time  an  early  settler  in 
Rogue  River  valley  uncovered  croppings  in  an  area 
known  as  the  Meadows,  twelve  miles  north  of  Gold  Hill 

— the  nearest  shipping  point.  The  Meadows  is  now  the 
centre  of  the  quicksilver  area  in  this  region.  The  settlers 
have  always  distilled  the  quicksilver ;  they  found  a  ready 
market  for  the  product  among  the  local  miners,  who  used 

it  for  recovering  flour-gold  in  the  placers  of  the  region. 
The  crude  open-process  used  in  roasting  the  ores  usually 
resulted  in  the  recovery  of  about  50%  of  the  metal  only, 
the  remainder  escaping  as  vapor  and  causing  mercurial 
poisoning. 

The  Gold  Hill  district  is  a  region  occupied  chiefly  by 
Paleozoic  sediments,  interbedded  with  sills  or  flows 

of  andesite  and  greenstone.  The  sedimentary  rocks 

strike  north,  usually  aliout  N,  15°  E.  and  diji  east  at  65° 
to  nearly  90°.  Dillar  has  sliown  that  the  Jurassic  beds 
west  of  the  Gold  Hill  district  have  been  overturned  so 

that  the  oldest  strata  now  overlie  the  younger  formations. 

It  seems  probable  that  the  Paleozoic  sediments  are  also 
overturned ;  the  limestone  found  in  the  south  part  of  the 
district  is  probably  of  early  Paleozoic  times ;  fossils  in  the 
limestone  lenses  indicate  that  they  are  Silurian  rather 
than  Carboniferous  in  age.  Accordingly  the  Paleozoic 
sediments  in  the  Gold  Hill  district  are  referred  to  as  of 
Devonian  or  Carboniferous,  or  as  of  both  periods. 

Long  after  the  formation  of  these  Paleozoic  sedi- 
mentary rocks  the  region  was  intruded  from  below  by  a 

mass  of  molten  igneous  rock ;  at  about  the  same  time  and 

perhaps  by  the  same  agency  the  bedded  rocks  were  closely 
folded  and  overturned  to  the  west.  The  intrusive  rocks 
solidified  beneath  a  considerable  thickness  of  sediments 

or  other  rocks,  which  have  since  been  removed  in  some 

places.  Thus,  the  igneous  mass  is  now  exposed  to  view  in 
the  mountains  in  the  southern  part  of  the  district,  ex- 

tending northward  to  the  IMcadows;  and  it  probably 
underlies  at  considerable  depth  a  large  part  or  all  of  the 
Gold  Hill  district. 

This  igneous  intrusion  and  intense  folding  seems  to 
have  elevated  the  region  sufficiently  to  cause  a  new  cycle 
of  erosion  and  the  formal  ioii  of  coarse  sediments,  which 

could  not  be  transported  far  by  ordinary  agencies. 
Therefore  conglomerates  were  produced,  and  these  were 

succeeded  by  feldspathic  sandstones  during  part  of  Cre- 
taceous times.  Rocks  produced  in  this  way  are  now 

found  there.  Along  Evans  creek,  from  the  Meadows 
northward,  those  Cretaceous  sandstones  are  overlain  by 

a  considerable  thickness  of  Tertiary  sandstones  that  con- 
tain thin  beds  of  coal. 
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The  latest  rocks  in  the  district  consist  of  stream-de- 

]iosits.  some  of  which  are  vahiable  on  account  of  the  gold 

tliey  contain.  They  are  fonncd  along  the  streams,  but 

are  not  abundant  along  Rogue  river,  which,  in  this 

region,  runs  in  a  narrow  cut  in  the  rock  channel. 

The  Meadows  is  at  an  elevation  of  2500  ft.,  on  the 

south  slope  of  the  Umpaqua  mountains,  in  a  heavily- 

timbered  and  well-watered  area.  The  quicksilver  de- 

posit occurs  along  a  granite-sandstone  contact,  where  the 

granite  is  in  part  pegmatitic.  It  strikes  N.  53°  "W. ;  most 
of  the  mines  are  less  than  100  ft.  deep.  The  mineralized 

zone  is  from  100  to  200  ft.  wide;  it  is  not  a  well-defiued 

vein,  but  is  a  mineralized  dike  along  an  irregular  contact. 
The  ore  contains  cinnabar,  native  quicksilver,  pyrite, 

gold,  silver,  zinc,  nickel,  arsenic,  cobalt,  and  a  heavj'- 
black  mineral  resembling  metacinnabarite.  Samples 

assay  about  $5  gold,  5  oz.  silver,  2.5%  zinc,  traces  of 
tlie  other  minerals  mentioned,  and  1%  quicksilver.  The 

cinnabar  appears  through  the  ore,  in  the  hanging  and 
foot-walls  in  seams  and  in  kidneys.  The  seams  vary  in 

width  up  to  20  in.,  and  average  from  17  to  70%  quick- 
silver. The  larger  bodies  of  rich  ore  are  found  in  chim- 

neys and  in  pay-.shoots.  which  are  generally  in  the  faults 
of  the  main  dike,  or  appear  as  veins  and  stringers. 

This  description,  as  to  formation  and  contents,  is 
equally  applicable  to  the  dike  that  extends  north  from 
California  into  and  through  Jackson,  Josephine,  and 
Douglas  counties,  in  Oregon.  This  dike  makes  its  first 

appearance  in  Oregon  in  the  bedrock  of  the  famous  '49' 
l)lacer  diggings,  four  miles  north-west  of  Ashland.  Other 
dikes,  which  have  been  considerably  faulted,  appear  as 

laterals  from  the  main  dike — on  the  west  in  the  Apple- 
gate  district  and  extending  into  Josephine  county ;  on 
the  east  into  the  Butte  Creek  district.  The  main  vein  or 

(like  makes  its  next  appearance  north  in  the  Mountain 
King  mine,  eight  miles  north  of  Gold  Hill,  then  in  the 
Jleadows.  afterward  extending  through  the  Umpaqua 
mountains  into  Douglas  county,  where  cinnabar  deposits 
are  still  in  evidence.  Tlie  Mountain  King  mine,  which 
has  been  idle  since  1916,  is  considered  the  richest  and 
most  extensive  quicksilver  mine  in  the  region. 

It  was  due  to  the  consistent  efforts  of  Samuel  Bertle- 
son,  at  present  engineer  in  charge  of  the  Rainier  group 
of  quicksilver  mines  in  the  Meadows,  that  the  industry 

was  successfully  developed.  He  went  there  in  1916.  rep- 
resenting Salt  Lake  City  investors  and  instructed  to  un- 

cover new  war-metal  deposits.  The  company  was  known 
as  the  Utah  Quicksilver  Co.  and  it  acquired  36  mining 
claims  in  the  producing  area  of  the  Meadows.  That  same 
year  Bertleson  organized  the  Rainier  Quicksilver  Co.. 
composed  of  Puget  Sound  investors.  They  took  over  the 
Utah  group,  and  in  1917  were  producing  quicksilver  with 

two  12-pipd  furnaces.  In  1918,  being  unable  to  interest 
his  investors  in  the  possibilities  of  a  more  extensive  plant, 
he  organized  the  War  Eagle  Mining  Co.,  composed  of 
local  investors,  with  headquarters  at  Medford,  Oregon. 

The  company's  holdings  consist  of  520  acres  of  mining 
land;  up  to  the  present  $175,000  has  been  spent  in  de- 

veloping  and   equipping  the   property.     The  adjoining 

proi)erties,  whicli  arc  heavy  producers,  are  the  Cliisholm 
group,  owned  and  operated  by  Dr.  Wm.  P.  Chishohu,  and 
the  Force  group,  owned  and  operated  by  David  Force, 
1)0tli  of  Gold  Hill.  Oregon.  In  August  1920  Clitford  G. 

Dennis,  a  mining  i  ugineer  of  California,  examined  the 

mine.  The  property  had  produced  565  flasks  or  42,375 

lb.  quicksilver,  wliich  was  sold  for  $59,325.  This  engi- 
neer advised  the  building  of  a  35-ton  Scott  furnace, 

which  the  company  at  once  erected  at  a  cost  of  $45,000. 

The  ore  in  the  War  Eagle  group  is  in  a  true  fi.s,sure- 
vein.  averaging  5  ft.  wide ;  it  comes  in  contact  with  the 
main  dike  a  few  hundred  feet  away.  The  general  geo- 

logic conditions  existing  in  this  and  in  the  adjoining 
liroperties  are  unlike  any  others  on  the  Pacfic  Coast,  but 

they  are  similar  in  some  respects  to  those  that  character- 

ize the  deposits  at  Almaden,  Spain.  In  the  "War  Eagle 
mine  the  cinnabar  occurs  in  a  breccia  and  stock-work 
structure  along  an  open  fissure  in  quartzite.  Underlying 

the  quartzite  is  some  bituminous  shale  of  an  extent  un- 
detennined :  there  is  some  evidence  of  a  shaly  fonnation 

overlying  the  quartzite.  The  fissure  occurs  60  to  100  ft. 
south  of  the  north  limits  of  the  quartzite  area.  The 

widtli  of  the  quartzite  is  at  least  400  ft.  and  the  length 
fully  3000  ft.  The  fissure  has  a  slight  dip  to  the  north, 

again  following  the  indicated  dip  of  the  quartzite.  A 
dike-like  intrusion  of  Tertiary  or  Quaternaiy  age  cuts 

the  quartzite  east  of  the  ore.  It  trends  north  and  south, 
and  it  is  probable  that  tlie  transportation  of  the  solution 
from  which  quicksilver  minerals  were  derived  was  along 
this  dike.  The  fissure  in  the  quarzite  is  a  persistent 
fracture  and  contains  a  gouge  or  salvage,  usually  on 
both  walls.  The  cinnabar  occurs  between  fragments  of 

quartzite  and  by  replacement  in  quartz  associated  with 
pyrite.  The  grade  of  the  ore  is  in  proportion  to  the 
amount  of  quartzite  breccia  present.  Hence  the  ore  is 
erratic  in  occurrence. 

The  mine  is  opened  by  two  cross-cut  adits ;  the  first 
is  about  80  ft.  in  a  south-west  direction.  A  drift  about 

120  ft.  east  exposes  several  pockets  of  ore.  A  drift  about 

110  ft.  west  shows  high-grade  ore  for  45  ft.  The  ore- 
shoot  became  slightly  longer  as  it  was  stoped  upward, 
lengthening  to  about  60  ft.  at  the  surface  and  85  ft.  above 
the  drift.  The  average  width  of  ore  stoped  from  this 

shoot  was  about  4^  ft.  A  winze  was  sunk  under  this 
shoot  to  a  depth  of  70  ft.  and  the  ore  was  stoped.  The 
best  ore  has  been  taken  for  reduction  in  the  retorts,  and 
all  the  faces  show  a  decrease  in  width  and  grade.  The 

nature  of  this  deposit  indicates  erratic  occurrence ;  it  is 
reasonable  to  suppose  that  the  mine  was  impoverished 
of  high-grade  ore.  the  work  being  stopped  only  when 
the  faces  were  unpayable,  both  as  to  quantity  and  grade. 

The  lower  adit  was  driven  several  hundred  feet  east 

of  the  upper  adit,  and  about  187  ft.  lower,  to  the  south- 
west. It  crossed  the  fissure  at  approximately  200  ft. ;  at 

about  55  ft.  east  it  exposed  traces  of  ore  that  are  likely 

to  develop  into  small  deposits.  To  the  west  low-grade 
cinnabar  was  exposed  for  55  ft.,  then  bunches  of  ore  for 

60  ft.,  of  a  width  varying  from  3.3  to  6.2  ft.  The  ore 
assayed  from  9.1  %  to  1.75%  mercury.    Streaks  of  almost 
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inuv  cinnabar  lead  into  the  north  wall.  The  42,375  lb. 

of  quicksilver  was  produced  evidently  by  mining  about 

1500  tons  of  ore.  The  exposures  in  the  upper  and  lower 

workings  are  favorable  to  a  more  extensive  occurrence 

of  ore:  in  three  places  more  favorable  than  where  ore 

PIPE  FURNACE  IN  OREGON 

has  already  been  extracted.  The  ore  showing  at  the 

bottom  of  the  winze  in  the  upper  workings  is  rich.  The 

east  drift  or  upper  workings  have  exposed  ore  of  normal 

grade.  The  lower  workings  contain  ore  several  hundred 

feet  west  of  the  upper  workings ;  exposures  on  the  sur- 
face indicate  shoots  of  ore  occurring  along  the  fissure 

for  over  900  feet. 

The  cost  of  production  per  ton  re- 

cently given  by  the  War  Eagle  com- 
pany with  present  equipment  was  as 

follows : 

Mining: 
Labor       $2.36 
Supplies           0.60 
Power          0.50 
Tools          0.30 

Foreman    and    timber- 
man       0.30 

Liability   insurance    .  .  0,41 
General      0.50 

Treating  Ashes  to  Save  Unburned  Fuel 

Washing  tests  made  in  the  laboratory  of  the  mining 

department  of  the  University  of  Illinois  show  the  possi- 

bility of  recovering  the  unburned  fuel  by  crushing  the 

refuse  to  f  in.,  washing  on  coal-washing  tables,  and  re- 

moving the  slime  from  the  washed  product  by  a  de- 

watering  conveyor-elevator  or  a  screen,  states  a  U.  S. 

Bureau  of  Mines  bulletin.  The  coal-washing  table  is  a 

standard  piece  of  coal-washery  equipment,  similar  to  the 
table  used  in  concentrating  plants. 

Two  washing  tests  were  made,  one  being  with  f-in. 
mesh  screenings  from  the  general  sample,  and  the  other 

with  the  oversize  crushed  to  pass  a  ̂ -in.  round-hole 
screen.  Combining  the  results  of  tliese  two  tests  gives 

the  average  result  from  the  entire  sample  of  refuse  as  re- 

ceived from  the  power-house.  The  total  combined  yield 
of  washed  fuel  was  20%  of  the  gross  weight  of  refuse 

treated.  The  washed  fuels  had  an  ash  content  of  25.5% 

and  an  average  calorific  value  of  9754  B.t.u.  The  heating 

value  of  the  dry  screenings  ordinarily  fired  at  the  plant 

is  about  10,000  to  11,000  B.t.u.,  and  the  ash  content  18 

to  22%.  At  a  great  many  plants  the  boiler-furnace 
refuse  contains  a  larger  percentage  of  recoverable  fuel. 

Operation  of  a  table  washery  on  refuse  such  as  is  pro- 
duced at  this  plant  would  result  in  the  production  of 

one  ton  of  fuel  from  each  five  tons  of  refuse  handled. 

The  equipment  required  for  a  simple  plant  of  this  size 

$4.97 
Development: 

Labor       0.96 

Supplies        0.16 
Power       0.50 

Mucking,  track,  etc.  .  0.30 
Tools       0.30 
Liability   insurance    .  .  0.13 

2.35 

Furnacing: 
Labor       0.72 
Wood       0.20 
Flasks      
Foreman       
Power      

Rock-breaker      
Liability   insurance      
General      

0.30 
0.26 
0.20 
0.12 
0.07 

0.05 

Management  and  general 

Total  per  ton   

oO-TON  SCOTT  FURN.VCE  .\.T  THE  WAR  E.VtiLE  MINE 

consists  of  a  corrugated  roll-onisher  to  which  the  refuse 

is  fed  by  a  chute  direct  from  the  power-plant.  The 
crusher  should  be  set  to  crush  the  refuse  to  about  f-in. 

maximum  size.  The  crushed  material  is  stored  tem- 

porarily in  a  feeder-hoiii)er  of  about  five  tons  capacity, 

from  which  it  is  fed  to  a  washing-table  by  a  short  screw- 

conveyor.  Two  inclined  dewatering  drag-conveyors  ele- 
1.20  vate  the  recovered  fuel  and  also  the  discard  from  col- 

$10.44      lecting-sumps  to  their  respective  storage-bins. 

1.95 
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Better  Advertisements 

By  P.  B.  McDonald 

Seven  years  ago  I  was  rash  enough  to  send  to  the  editor 

of  the  'Mining  and  Scientific  Press'  a  mainiscript  en- 
titled 'Dull  Advertisements'.  Tlie  main  argument  of  it 

was  that  many  advertisements  waste  space  in  unintelli- 
gent claims  or  smart  trivialities;  they  employ  sucli 

phrases  as  "gives  satisfaction"  or  "ideal  for  your 
needs",  which  do  not  impart  to  the  mine-manager,  for 
example,  the  information  that  he  is  seeking  about  the 
special  advantages  of  the  machine  advertised.  The  editor 
was  courageous  enough  to  print  the  article  (September 
4,  1015)  and  even  devoted  a  main  editorial  to  it.  Later, 

liowever,  I  found  that  several  advertising  managers  ob- 
jected to  being  criticized  in  that  way.  Their  argument 

was:  "'Why  should  the  'Mining  and  Scientific  Press' 
ridicule  its  advertisers?"  An  answer  to  this  can  be  sug- 

gested by  analogj- :  the  dramatic  critics  of  the  New  York 
newspapers  often  ridicule  a  jilay  that  deserves  ridicule 
even  though  there  is  a  big  advertisement  of  the  play  in 
the  same  issue.  In  other  words,  free  criticism  if  based 

on  reasonable  grounds  is  justifiable  and  salutar}\  My 

"•riticism  of  "dull  advertisements"  was  based  on  facts. 
All  this  has  been  recalled  by  reading  in  the  January 

'Smart  Set'  magazine  a  criticism  of  advertisements,  writ- 
ten by  one  of  the  editors,  Nathan  or  Mencken.  Under 

'Repetition  Generale'  this  writer  says:  "In  looking 
tlirough  these  advertisements  in  the  magazines  and  news- 

papers, I  am  given  pause  by  the  considerable  amount  of 
idiotic  stuff  incorporated  in  them.  I  frequently  wonder 
if  the  company  officials  themselves  ever  read  their  own 

advertisements".  The  examples  that  he  submits  as  being 
untrue  or  unconvincing  include  the  following : 

Victor  Talking  Machine  Co.,  "Public  approval  follows 
artistic  leadership"  .  The  editorial  comment  is  that  pub- 

lic approval  generally  does  nothing  of  the  sort. 

The  Pepsodent  Dentrifice  Co..  "IMillions  of  people  have 
accepted  this  free  offer — have  made  ten-day  tests".  The 
editorial  comment  is  to  the  effect  that  the  "millions"  is 
obviously  an  absurd  exaggeration. 

Another  criticism  made  by  the  'Smart  Set'  editor  i.s 
that  the  advertisers  pick  the  wrong  magazine  in  which  to 
advertise.  For  example,  publishers  of  serious  books 
should  advertise  in  a  magazine  read  by  thoughtful 

people,  such  as  'The  Nation'.  On  the  contrary  'The 
Nation'  was  found  featuring  an  advertisement  of  a  new 
greaseless  vanishing  face-cream. 

Applying  these  criticisms  to  the  advertisements  in  an 

engineering  periodical  like  the  'Mining  and  Scientific 

Press*,  it  is  obvious  that  the  last  one,  about  the  unsuit- 
ability  of  the  advertised  product  to  the  readers,  does  not 

hold  at  all.  All  the  product;,  advertised  in  the  'M.  &  S. 

P.'  are  used  in  large  quantity  by  the  readers.  In  fact, 
many  general  products,  such  as  clothing,  office  supplies, 
building  materials,  sporting  goods,  etc.,  might  be  fittingly 
advertised  there  to  a  larger  extent  than  at  present.  The 
mine  manager,  sitting  in  his  sancUim  sanciorum  far  from 

the  white  lights  of  Denver  or  Salt  Lake  City,  likes  to  read 

about  the  tilings  tliat  lie  will  liny  when  next  lie  goes  to  the 

city;  and  he  is  uiiuli  more  likely  to  linger  over  the 

'Press'  than  over  a  general  magazine  or  newspaper. 
But  to  return  to  tlie  main  ci'iticism  of  advertisements, 

namely,  that  they  are  uninformative  and  inaccurate,  I 
do  not  think  that  my  strictures  of  seven  years  ago  apply 

today  to  the  engineering  periodicals.  At  any  rate,  there 

lias  been  a  considi'rable  improvement,  and  a  better  sense 

of  proportion  prevails.  Even  a  cursory  examination  of 

the  advertising  pages  of  the  'M.  &  S.  P.'  shows  excellent 
sales  arguments  and  well-chosen  information,  in  spite  of 

an  occasional  flamboyant  word,  sueli  as  the  "gold  opin- 
ions" ridiculed  in  the  'Smart  Set'.  Perhaps  the  ini- 

jn-ovement  has  come  tlirough  what  the  business  manager 
of  the  'M.  &  S.  P.'  calls  "co-ordination,  co-operation,  and 

conference";  but  my  own  guess  would  be  that  it  has 
come,  like  most  imiirovements.  by  a  better  application  of 
common-sense  and  through  intelligent  criticism. 

Another  thought  likely  to  occur  to  a  reader  of  the 

'M.  &  S.  P.'  as  he  turns  its  attractive  pages  is  that  he  is 
much  more  inclined  to  linger  over  its  advertisements,  be- 

cause of  their  reasonable  number,  than  to  pause  in  turn- 

ing the  pages  of.  say  'The  Iron  Age',  whose  hundreds  of 
advertisements  fight  one  another  and  bore  the  reader  in 

his  effort  to  find  the  thin  layer  of  editorial  matter.  'The 
Iron  Age'  of  January  19  has  266  pages  of  advertisements 
to  58  pages  of  editorial  matter,  a  proportion  of  over  four 
to  one.  The  paper  in  one  copy  of  that  magazine  is  more 
than  the  ordinary  novel  contains,  yet  a  subscriber  gets 
52  copies  in  a  year  for  $6.  Its  advertisements,  though 
numerous,  are  strictly  technical,  being  of  machinery, 
tools,  pipe,  brass  rods,  belting,  hardware,  etc.  The  sales 

arguments  consist  of  such  phrases  as:  "The  highest 
grade,  of  all  descriptions"  applying  to  steel-plate  wash- 

ers; "Proved  by  performance"  applying  to  steel  build- 

ings (the  phraseologA'  lapses  into  "proven"  farther 
down)  ;  "Big  savings  follow  in  the  route  of  eleetrir 
cranes";  "Kill  wasted  profits"  (a  peculiar  way  of  put- 

ting it)  applying  to  truck-loaders;  and  "A  real  gear 
service  backed  by  experience". 

'Industrial  Management',  a  siiceessful  monthly  peri- 
odical, has  in  its  January  issue  101  pages  of  advertise- 

ments to  64  of  editorial  matter.  The  advertisements  in- 
clude, besides  the  usual  machinery  and  hardware,  such 

general  products  as :  photostat  apparatus  for  copyinsr 
letters  and  documents :  vacuum-cleaners ;  an  iodine  prep- 

aration for  wounds:  the  Alexander  Hamilton  Institute 

(a  business  college  taking  a  full-page  advertisement  i  : 
drinking-fountains ;  and  pencils.  The  advertisements  are 

phra.sed  in  somewhat  livelier  style  than  those  in  'The 
Iron  Age'.  For  example:  "Bleeding  to  pay  dividends" 
applying  to  a  bleeder -turbine ;  "Tempus  fugit"  applying 

to  time-recording  instruments:  and  "California's  de- 

veloped water-power  now  exceeds  a  million  horse-power" 

introducing  Stone  &  "Webster,  constniction  engineers. 
However,  even  'Industrial  !\raiiagement'.  with  all  its 
sprightliness,  has  an  occasional  brnin-fogging  sentence  in 
its  advertisement.s.  The  moral  is  that  in  spite  of  the  gen- 

eral excellence  there  may  still  be  room  for  improvement. 
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THIRD  OP  WORLD'S  GOLD  SLTPLY  HELD  BY  U.  S. 
When  Raymond  T.  Baker  retired  as  Director  of  the  Mint, 

on  March  20  he  turned  over  to  F.  E.  Scobey.  his  successor, 

approximately  one-third  of  the  world's  gold  supply.  The 
gold  bullion  and  gold  coin  held  at  the  United  States  mints 
at  Philadelphia,  Denver,  and  San  Francisco,  and  at  the  assay- 
office  in  Nev?  York  on  March  1,  totaled  more  than  $3,000.- 

000,000.  The  world's  supply  amounts  to  about  $9,000,000,- 
000. 

TAXATION  AND  THE  MINING  INDUSTRY 

The  decline  of  the  mining  industry,  resulting  in  a  nine 
months  shut-down,  has  served  one  good  purpose,  states  the 

'Anaconda  Standard':  It  has  directed  the  attention  of  people 
living  in  sections  remote  from  mines  and  smelters  to  the 

fact  that  without  mines,  Montana's  taxation  revenues  would 
be  far  from  sufficient  to  maintain  the  present  rate  of  govern- 

mental expenditures.  This  paralysis  of  a  great  industry 
suddenly  brought  people  to  realize  that  there  are  many 

angles  to  this  question  of  taxation.  An  illuminating  state- 
ment was  made  by  D.  M.  Kelly  at  Billings  recently  when  he 

showed  that  the  Anaconda  company  lost  $10,000,000  last 
year  and  paid  close  to  $1,000,000  in  taxes.  Frankly  and 
comprehensively  Mr.  Kelly  sketched  the  situation  from  the 
standpoint  not  only  of  his  own  company  but  of  the  entire 

mining  industry.  It  is  only  by  open  discussion  by  the  pre- 
sentation of  facts  and  figures  and  the  candid  interchange  of 

suggestions,  that  the  people  of  a  State  scattered  over  so 
large  an  area  and  correspondingly  unfamiliar  with  one 

another's  difficulties  and  problems  can  arrive  at  just  con- 
clusions in  determining  how  the  burden  shall  be  distributed. 

It  is  easy  to  tax  an  industry  out  of  existence  in  order  to  dis- 
burse increasingly  larger  sums  of  money  and  ostensibly  to 

extend  the  operations  of  governmental  agencies,  but  the 
matter  ultimately  resolves  itself  into  the  question  of  how 
much  butter  is  available  to  spread  over  so  much  bread. 

ANGLO-AMERICAN  DIAMOND-GOLD  COMBINE 

Arrangements  being  made  to  introduce  to  the  American 

public  the  Anglo-American  Corporation  of  South  Africa, 
Ltd. — one  of  the  world's  largest  producers  of  diamonds  and 
gold — disclosed  the  fact  that  British  financiers  and  New 
York  banking  interests  control  it.  The  directors  are:  Sir 
Ernest  Oppenheimer,  chairman,  Hon.  H.  Crawford,  John  W. 
Finch,  W.  L.  Honnold,  W.  E.  Hudson,  Hon.  H.  C.  Hull,  F.  R. 

Lynch,  Walter  McDermott,  W.  J.  O'Brien,  and  Charles  H. 
Sabin.  The  New  York  committee  is  made  up  of  E.  R.  Stet- 
tinius,  chairman,  John  W.  Finch,  W.  L.  Honnold.  and  C.  H. 
Sabin.  Thomas  Cochran,  Charles  F.  Ayer,  Edgar  Rickard, 
and  William  C.  Potter,  respectively,  are  alternates. 

The  holdings  of  the  Corporation  are  chiefly  in  stock  and 
debentures  in  the  following  enterprises:  Consolidated  Dia- 

mond Mines  of  South-West  Africa,  Rand  Selection  Corpora- 
tion, Brakpan  Mines,  Spring  Mines,  West  Springs,  Dagga- 

fonteln  Mines,  and  Transvaal  Coal  Corporation.  Notwith- 
standing unfavorable  conditions,  it  was  able  to  pay  two 

dividends  of  5%  in  1920  and  5%  in  the  first  half  of  1921. 
Earnings  permitted  of  a  similar  distribution  at  the  end  of 
1921.  but  it  was  considered  advisable  to  conserve  cash  in 
view  of  possibilities  arising  out  of  depression  in  the  diamond 

market  and  labor  troubles  which  later  developed  into  a_ 
strike  recently  concluded. 

ARIZONA 

Jerome. — The  drift  on  the  1100-ft.  level  of  the  United 

Verde  Extension,  toward  the  Jerome  Verde  property-line 
and  under  the  Maintop  orebody,  is  almost  at  the  Jerome 
Verde  and  United  Verde  Extension  property  line.     It  is  in 

ore   that   runs   6.5%    copper,   with   gold   and   silver.   The 
Verde  Central  shaft  is  now  40  ft.  below  the  650-tt.  level. 
The  shaft  is  still  in  copper-gold-silver  ore.  The  rock  is  soft 
and  carries  chalcopyrite  and  copper  glance.  It  is  the  inten- 

tion of  the  management  to  sink  to  the  1200-ft.  level.   It 
is  reported  that  action  is  to  be  taken  to  secure  control  of 

the  Sh2a  property  by  the  Calumet  &  Arizona  Mining  Com- 

pany. 
Kinginaii. — The  Black  Range  Mining  Co.  has  succeeded 

in  raising  $100,000;  diamond-drilling  of  that  property  will 
be  commenced  at  once.     Two  machines  are  to  be  installed. 

The   mine   is   at   Oatman.   The   cross-cut   on   the   500-tt. 
level  of  the  Gold  Trail  mine  has  entered  the  vein,  which  at 
this  point  is  5  ft.  wide  and  carries  gold  as  high  as  $22  per 
ton.  This  ore  is  now  being  drifted  on.  The  property  is 
situated  north  of  Little  Meadows;  the  vein  parallels  the 
Gold  Road  vein.     D.  A.  McMillan  is  in  charge  of  operations. 
  At  a  point  40  ft.  in  from  the  shaft  of  the  Adams  mine 
on  the  200-ft.  level  the  cross-cut  has  broken  into  the  vein 

and  exposed  high-grade  ore  showing  free  gold.  A  break- 
down in  the  power-plant  has  delayed  further  progress  for 

the  present.     The  Adams  mine  is  in  the  Katherine  district. 
Miami. — The  shaft  being  sunk  on  the  Porphyry  property 

by  the  Inspiration  Consolidated  Copper  Co.  is  reported  as 
being  down  542  ft.  This  shaft  is  the  largest  in  the  State, 

being  9  by  18  ft.;  it  will  be  carried  down  to  the  1400-ft. 
level  before  the  first  station  is  cut.  The  shaft,  which  will 
be  1700  ft.  deep  when  completed,  will  be  concreted  from  top 
to  bottom.  A  permit  for  right-of-way  for  a  railroad  from 
the  main  workings  of  the  Inspiration  Consolidated  up  Web- 

ster gulch  to  the  Porphyry  shaft  has  been  secured  without 
condemnation  proceedings. 

Nogales. — Heirs  of  the  Baca  Float  land  grant  who  held 
the  north  half  of  the  property  have  incorporated  the  Baca 
Float  Mining  &  Cattle  Co.  for  $5,000,000  to  exploit  the 

mineral  and  agricultural  tracts  of  the  property.  It  is  re- 
ported that  the  corporation  has  succeeded  in  selling  bonds 

to  the  extent  of  $3,000,000  in  New  York. 
Pre.scott. — R.  S.  Patterson  of  Crown  King  has  taken  a 

bond  and  lease  on  four  claims  belonging  to  the  Del  Pasct» 

Mines  Co.  and  Mrs.  L.  M.  Jackson.  A  pocket  of  high-grade 

gold  ore  was  opened  during  assessment  work  and  has  en- 
couraged further  development. 

Senator  Stoddard  has  purchased  the  interests  of  Senator 

Reynolds  in  the  Copper  Mountain  mine  in  the  Mayer  dis- 
trict. Senator  Stoddard  announces  that  he  plans  to  secure 

immediately  finances  to  carry  on  extensive  development. 

Wiiislow. — It  is  reported  that  the  U.  S.  Mining  &  Smelt- 
ing Co.,  which  has  an  option  on  the  Canyon  Diablo  crater 

from  the  Barringer  interests  has  successfully  found  large 
masses  of  meteoric  iron  at  1000  ft.  by  drilling  under  the 
crater  lip       Exploration  work  to   find  the  supposed  buried 
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meteor  has  been  unsuccessful  in  the  past.  From  the  meteor 
fragments  which  have  been  found  in  the  vicinity  of  the 
Canyon  Diablo  crater  It  Is  expected  that  the  main  mass 
should  run  about  92%  Iron  and  S%  nickel. 

CALIFOKXIA 

Orovllle. — The  Surcease  mine,  IJ  miles  from  Las  Plumas, 
Butte  county,  has  been  sold  to  prominent  operators  and 
bankers  of  San  Francisco.  This  property  has  been  under 

development  for  the  last  several  years  by  the  Goldfield  Ex- 
ploration Co.  and  Pheby  Bros.,  who  own  it  as  a  partnership. 

Recently  Joseph  Pheby  organized  a  syndicate,  headed  by 
James  I.  Plunkett,  which  has  taken  over  the  property;  active 

work  has  commenced.  J.  H.  Collier  has  besn  appointed  su- 
perintendent. The  present  ore-shoot  of  500  ft.  has  been  de- 

veloped for  300  ft.  The  shaft  is  to  be  continued  to  the  500- 
ft.  level.  The  vein  averages  8  ft.  at  $9.61  per  ton.  There 
ere  six  other  parallel  veins  on  the  property,  which  consists 
of  640  acres.  Construction  of  the  mill  is  expected  to  start 
by  July  1.     The  selling  price  was  about  $200,000. 

I{«'<I(ling. — O.  J.  Egleston,  general  manager  at  Keiinett 
for  the  U.  S.  Smelting,  Refining  &  Mining  Co.,  parent  cor- 

poration of  the  Mammoth  Copper  Co.,  has  taken  charge  of 

the  Balaklala  company's  property  at  Coram,  four  miles 
away.  The  rumor  persists  that  a  deal  tor  the  purchase  ot 
the  Balaklala  Ijy  the  U.  S.  Smelting,  Refining  &  Mining  Co. 
is  pending. 

COLORADO 

Platoro. — An  important  mineral  discovery  has  recently 
been  made  about  five  miles  east  of  Platoro,  Conejos  county. 
The  district  is  38  miles  south-west  of  Monte  Vista,  the  near- 

est shipping  point,  and  on  the  divide  between  the  Alamosa 
and  Conejos  rivers,  ten  miles  from  Walkers  ranch  and 
easily  reached  by  automobiles  over  a  good  road.  The 
Platoro  district  on  the  west  shows  strong  fissure-veins  car- 

rying irregular  bodies  of  high-grade  gold-silver  ores  in  an 

andesite  formation.  I'nderlying  this,  and  reaching  the  sur- 
face to  the  east  where  it  comes  in  contact  with  a  limestone 

formation,  is  a  diorite  in  which  the  new  discovery  was  made 
near  the  contact.  The  mineral  comes  in  a  true  fissure  vein 
carrying  quartz  intermixed  with  considerable  liniespar.  The 
limestone  probably  underlies  the  diorite-porphyry  in  which 
this  orebody  has  been  found.  This  discovery  was  made  on 
the  Chelan  group,  carrying  a  well-defined  fault  fissure 
vein,  traceable  for  nearly  a  mile  in  length.  It  cuts  the 

diorite  at  an  angle  of  15°  to  25°  from  the  strike  of  the  for- 
mation, has  well-defined  walls  standing  vertically,  and  av- 

erages 4  ft.  wide.  The  vein  carries  about  5  %  iron-copper 
pyrites  with  some  gold,  and  silver  sulphide — argentite.  Pour 
feet  of  ore  has  been  opened  on  the  surface  for  130  ft.  and 
appears  to  extend  to  the  south  fully  400  ft.  farther,  making 
a  total  length  of  500  ft.  more.  The  ore  averages  $24  in 
gold  and  silver  and  carries  streaks  of  copper-iron  sulphide 
near  the  surface. 

»nCHIGAN 

HouKliton. — Several  of  Calumet  &  Hecla's  conglomerate 
shafts  will  be  ready  for  resumption  ot  mining  operations  on 
or  about  April  1.  The  work  of  cleaning  out  the  shafts,  re- 

moving trap  or  vein  rock  that  has  accumulated,  re-timber- 
ing and  straightening  the  skipways  is  slow,  tor  only  a 

limited  number  of  men  can  be  employed,  and  several  months 
win  be  required  to  put  all  shafts  in  readiness. 

In  the  Red  Jacket  shaft,  where  three  shifts  of  men  are 
at  work,  timbering  has  been  completed  to  Level  57,  and 
attention  is  now  being  paid  to  the  cross-cut  extending  into 
the  tract  below  Tamarack  Junior.  This  probably  will  be 
the  only  Important  section  of  mining  ground  available  until 
next  fall.  In  No.  2  shaft  extensive  repairs  will  be  necessary 
only  for  one  level,  the  seventeenth.  The  greater  pnrt  of  the 
ground  yet  to  be  removed  in  this  shaft  consists  of  pillars, 
arches,  and  backs.     Although  the  life  of  this  shaft   is  lim- 

ited, an  immense  amount  of  rock  is  still  available,  and  it 
will  be  a  heavy  contributor  to  production  before  it  is  finally 
abandoned.  In  No.  4  shaft  timbering  also  is  under  way. 
The  ground  below  Tamarack  Junior  also  can  be  reached 
from  this  shaft  and  in  addition  there  is  still  a  large  amount 
ot  ground  to  be  mined  in  the  bottom  levels.  From  No.  6 
and  7  shafts  considerable  ore  is  being  removed  during  the 

course  ot  re-opcnins  The  Red  Jacket  shaft  and  No.  4,  6, 
and  7  probably  will  be  the  shafts  to  go  into  commission 

with  the  resumption  ot  regular  mining.  Some  minor  re- 
pairs are  being  made  in  the  Calumet  mill;  at  the  reclama- 

tion plant  the  boiler  for  the  dredge  is  being  overhauled. 
Timbermen  are  still  at  work  in  No.  1  Kearsarge  shaft  ot 

the  Osceola,  it  having  been  practically  re-timbered  from  the 
surface.  No  announcement  of  a  date  for  the  re-opening  ot 
the  Kearsarge  branch  of  the  Osceola  has  been  made;  re- 

sumption of  mining  no  doubt  will  depend  on  labor  condi- 
tions and  improvement  in  metal  demand. 

At  the  Copper  Range  mines  the  improvement  noted  in 
Trimountain  the  past  six  months  continues;  production  from 
this  property  is  steadily  increasing.  It  has  now  reached  a 
total  of  14,000  tons  per  month,  the  ore  averaging  30  lb. 
per  ton.  At  Champion  a  heavier  program  of  drifting  is  now 
in  progress  and  shipments  are  at  the  rate  ot  2500  tons  per 
day.  This  mine  continues  to  increase  its  underground  force. 

The  work  ot  putting  Gratiot  No.  2  shaft.  Seneca,  in  shape 

tor  resumption  ot  sinking  will  proceed  rapidly.  The  con- 
crete shaft  collar  is  almost  completed;  early  In  March  the 

operation  of  the  skips  and  overhauling  of  the  shaft  can 
proceed.  The  task  of  straightening  out  the  shaft  to  conform 
with  the  dip  of  the  lode  has  been  completed  below  the  sixth 
level.  Seven  more  levels  are  to  receive  attention.  The 
shaft  will  be  sunk  to  a  depth  of  3  200  ft.,  at  which  point  it 
will  be  connected  with  the  third-level  drift  from  the  Seneca 
shaft.  It  is  believed  it  will  reach  its  objective  early  in  1923. 
The  five  drifts,  north  and  south,  from  the  Seneca  shaft  are 

proceeding,  with  an  especially  good  showing  in  the  seventh- 
level  drift,  south.     This  is  the  bottom  level. 

The  recent  reduction  in  rail  freight-rates  on  refined  cop- 
per has  led  to  the  hope  that  rates  on  ore  shipments  from 

mine  to  mill  will  be  reduced.  The  high  cost  of  transporta- 
tion, more  than  double  the  pre-war  rates,  is  a  considerable 

factor  in  mining  costs,  amounting  to  from  one  to  two  cents 

tor  mines  not  owning  their  own  railroads.  Mohawk,  Wol- 
verine, and  Ahmeek  are  particularly  hard  hit  by  these  high 

rates. 

Calumet  &  Hecla  is  nearing  the  end  of  its  supply  of 
mineral,  mass,  and  cupola  blocks  at  its  smelting  plant; 
April  1  will  see  this  accumulation  exhausted,  it  is  believed. 
Soon  after  that  date,  with  mining  operations  in  progress,  a 
new  supply  will  be  forthcoming.  Seven  furnaces  are  in 
commission  at  the  smelter,  and  the  present  net  output  is  in 
excess  ot  100,000  lb.  daily.  Not  a  great  deal  ot  metal  is 

moving  out  of  the  district  at  this  time,  although  small  ship- 
ments are  forwarded  occasionally  to  domestic  buyers.  The 

foreign  business  is  almost  negligible.  Copper  Range  has  a 

three  months'  supply  ot  copper  on  hand  at  the  present  rate 
ot  production;  Quincy,  Mohawk,  and  Wolverine  also  have 
good  stocks.     The  C.  &  H.  surplus  is  still  large. 

MISSOURI 

Carterville. — One  ot  the  richest  lead  strikes  in  the  Carter- 

ville  district  is  reported  at  the  Ten  O'clock  lease,  south  of 
that  city.  Prospectors  sunk  drill-holes  near  an  old  shaft 
and  found  the  ore  at  a  depth  of  70  ft.  They  then  tunneled 
from  the  old  shaft  and  tor  several  weeks  have  averaged  3000 
to  5000  lb.  lead  per  week. 

Deopwater. — One  of  the  largest  coalfields  in  the  State 
has  been  discovered  near  Deepwater,  about  seven  miles 

south  ot  Clinton,  according  to  Thomas  B.  Coppage.  presi- 
dent of  the  Kansas  City,  Clinton  &  Springfield  Railroad  Co. 
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The  deposit  has  been  examined  by  several  engineers  during 
the  past  six  months,  several  drill-holes  being  put  down.  The 
bed  was  found  near  the  surface  and  is  from  36  to  42  in. 
deep.  It  is  estimated  that  the  field  contains  approximately 
5000  tons  per  acre.  Samples  have  been  analyzed  at  the  Mis- 

souri School  of  Mines,  at  RoUa.  and  found  to  be  a  variety 
of  hard  coal  similar  to  that  mined  in  south-east  Kansas. 
The  samples  analyzed  were  found  to  be  low  in  sulphur  and 
ash.  A  company  is  being  formed,  operations  to  begin  on 
July  15. 

Joplin. — The  Eagle-Pitcher  Lead  Co.  of  Joplin  has  re- 
sumed full  operation  at  its  smelter,  adding  75  men  to  the 

force,  making  a  total  of  about  600  workmen. 

MONTANA 

Bii.siii. — Active  work  on  the  Jib  is  under  way.  Geologists 
of  the  Anaconda  Copper  company  are  studying  the  forma- 

tion: two  samplers  are  working  under  the  direction  of  Wal- 
ter H.  Wiley.  Ore  is  being  taken  out  for  experimental  pur- 

poses, to  determine  the  best  method  of  treatment  for  the 

recovery  of  copper,  silver,  and  gold.  In  the  600-ft.  level  the 
ore  carries  2i%  copper  over  a  width  of  27  feet. 

AVISCONSIN 

Cuba  City. — The  Zinc  Hill  and  Connecting  Link  Mining 
companies  are  operating  steadily  and  producing  in  quantity. 

  The  plant  and  equipment  operated  by  the  Linden  Sep- 
arating Co.  was  sold  under  sheriff's  sale  on  March  18.  A 

judgment  claim  for  $1030  against  the  concern  brought  the 
sale. 

Highland. — Producers  of  carbonate  zinc  ore  have  at  last  re- 
ceived offers  that  are  regarded  as  satisfactory  on  the  better 

grades  of  ore,  and  deals  have  been  closed  for  March  delivery. 
Linden. — Outside  interests  have  purchased  the  Optimo 

mine  and  mill,  and  a  new  company  is  being  organized  to  re- 
pair the  surface  equipment  and  to  resume  operations. 

Livingston. — The  Dale  mine,  operated  by  the  Vinegar  Hill 
Zinc  Co.,  resumed  operations  early  in  March  after  a  shut- 

down of  3  0  days.  The  necessity  of  keeping  the  acid  works 
of  the  National  Separators  supplied  with  low-grade  ore  en- 

couraged an  early  resumption  of  operations. 

Mineral  Point. — Pigments  have  been  in  good  demand  for 
several  months  past.  The  Mineral  Point  Zinc  Co.  has  been 
shipping  regularly;  34  furnaces  are  in  commission. 

Shullsburg. — The  Pacquette  Mining  Co.  has  discontinued 
production,  its  bins  being  filled  with  ore.  The  Rodhams 
Mining  Co.  continues  production.  It  is  called  to  settle  the 
Rodhams  estate  on  May  4,  in  which  is  included  the  mining 
rights  and  holdings  in  several  thousand  tons  of  zinc  ore. 

BRITISH  COLUMBIA 

Alice  Arm. — An  epidemic  of  influenze  has  been  the  cause 
of  suspending  practically  all  mining  and  prospecting  opera- 

tions hereabouts.     Fortunately  it  was  of  a  mild  type. 

Rolla. — The  oil  boom  at  Pouce  Coupe  has  converted  this 

place,  which  a  year  ago  had  one  store  and  a  post-office,  into' 
a  lively  little  settlement  boasting  of  a  couple  of  dozen  places 
of  business.  The  Albert  Petroleum  Co.  has  a  drill  on  the 

way  here,  and  expects  to  start  boring  by  May.  A  deal  in- 
volving the  transfer  of  2500  acres  of  oil  land  was  con- 

summated at  the  beginning  of  this  month,  and  a  company 
is  being  formed  in  Quebec,  with  a  capital  of  $500,000,  to 
operate  the  property.  The  previous  owners  are  to  receive  a 
royalty  of  one-eighth  of  the  production,  and  the  agreement 
calls  for  the  starting  of  boring  operations  this  summer. 

Trail. — During  the  first  week  in  March,  10,134  tons  of 
ore  was  received  at  the  smelter,  the  company  supplying 
10.032  tons.  The  other  shippers  were:  Arlington,  Slocan 

City,  8  tons;  Ottawa,  Slocan  City,  21;  Paradise.  Lake  Win- 
dermere, 40;  and  Utica,  Adaman,  33. 

Vsk. — James  Brown,  in  charge  of  the  development  of  the 

Regina  group,  at  Ten  Mile  creek,  has  uncovered  ore  ranging 
from  3  to  8  ft.  wide  and  carrying  bands  of  treibergite  from 
one  to  two  inches  wide.  A  sample  of  the  mineral  assayed 
320  oz.  silver  per  ton. 

Vancouver. — Glenville  A.  Collins  has  returned  from  New 
York  and  reports  that  he  has  succeeded  in  making  financial 
arrangements  for  the  re-opening  of  the  Drum  Lummon  mine, on  Hartley  bay. 

MEXICO 

Chihuahua. — Leonides  Carrasco,  of  Madera,  has  taken  up 
mining  claims  in  the  Contreras  and  Las  Tierritas  mountains. 
El  Refugio  is  a  group  of  four  adjoining  claims  that  are 
traversed  by  a  promising  vein  carrying  gold  and  silver;  the 
Promontorio  group  of  six  claims  is  to  be  developed  for  gold, 
silver,  and  lead.  Other  properties  have  been  recently  taken 
up  in  the  Madera  district  by  Rosendo  Juarez,  of  Temosachic. 
His  new  denouncement  comprises  four  contiguous  claims  to 
be  patented  under  the  name  of  the  Guadalupe.   Alberto 
Madero,  of  El  Paso,  Texas,  is  to  develop  the  Olivo  group  of 
silver  mines  in  the  Cienegas  de  Olivo  camp  near  Parral. 
Preliminary  development  work  is  indicating  ore  carrying 
silver,  lead,  and  copper.     This  property  adjoins  the  Lago  de 
Oro    mine.   Andres    Gonzales,    merchant    of    Juarez,    has 
taken  over  mining  properties  in  the  Magdalena  mountains 
of  the  Villa  Gonzales  region.  He  will  develop  the  Palmar 
group  of  nine  claims. 

Saltillo. — American  capitalists  are  becoming  Interested 
in  the  coal  mines  of  the  northern  part  of  this  State.  The 
principal  mines  are  near  the  city  of  Muzquia.  The  largest 
producers  are  Las  Esperanzas,  Lampacitos,  Palau,  El  Menor, 
Clothe,  Agujita,  and  La  Rosita.  The  American  Smelting  & 
Refining  Co.  is  working  some  of  the  mines  near  Sabinas. 
General  Gonzales,  Governor  of  the  State  of  Coahuila.  is 
offering  special  inducement  for  other  American  companies 
to  take  over  mines  which  are  already  opened  up,  as  well  as 
exploring  that  portion  of  the  State  for  additional  coal  de- 

posits. ONTARIO 

Cobalt. — The  Nipissing  during  February  produced  ap- 
proximately 252,000   oz.   of  silver  valued  at   $161,282,  not 

including  28,000  lb.  of  cobalt.   ^The  new  251  vein  on  the 
second  level  shows  a  75-ft.  length  of  rich  ore,  portions  of 
the  vein  carrying  as  high  as  75,000  oz.  per  ton  across  three 
inches. 

Kirkland  Lake. — The  shareholders  of  the  Ontario  Kirk- 
land  have  ratified  the  proposed  merger  with  the  Montreal- 
Kirkland  and  the  formation  of  a  new  $5,000,000  company. 
The  shareholders  of  the  Montreal-Kirkland  voted  on  the 
matter  on  March  15. 

Mi'iing  activity  is  extending  to  the  northern  part  of  the 
district,  one  of  the  latest  companies  in  the  field  being  the 
Providence  Gold  Mines,  the  position  of  which  lies  east  of 

Goodfish  Lake.  The  development  of  high-grade  ore  at  the 
depth  of  8  0  ft.  on  the  Goodfish  mine  has  added  to  the  favor- 

able outlook  for  this  area. 

Porcupine. — The  re-opening  of  the  Porcupine  V.  N.  T. 
will  take  place  in  April,  as  sufficient  has  been  secured  by  the 

sale  of  475,000  treasury  shares  ?.t  10c.  per  share,  and  addi- 
tional money  is  available  if  necessary.  As  soon  as  the  mine 

has  been  unwatered.  the  shaft  will  be  put  down  600  to  900 

feet. 
The  Mclntyre  is  now  developing  its  newly-reached  levels 

between  1500  and  2000  ft.,  stations  having  been  cut  at  1625. 

1750,  and  18  75  ft.  These  levels  will  be  developed  simulta- 
neously and  a  new  haulage-way  established  at  2000  feet. 

South  Lorrain. — The  Keeley  mine  during  February  pro- 
duced 4  5.000  oz.  of  silver.  A  number  of  important  ore- 

shoots  have  been  opened  recently  and  the  ore-reserves  in- 
creased substantially. 
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peksonalI 
H.  .1.  Shoafp  is  examining  mines  in  Mariposa  county. 

lliarli~i  .S.  Herzlj;  was  recently  at  Spokane,  AVashington. 

Frank  I>.  I'a«liiulii.  of  Berkeley,  has  left  Cuba  and  is  now 
in  .N'ew  York. 

Shorwood  Aldrfdi,  president  of  tiie  Ray  Consolidated  Cop- 
per Co.,  Is  in  Europe. 

J.  O.  Greonaii  is  superintendent  of  the  Black  Hawk  mine, 
at  RandsburK.  California. 

W.  .1.  I.orinjj  is  expected  in  San  Francisco  on  his  return 
from  Boston  at  the  end  of  April. 

Earl  V.  UavcU-r,  mill  superintendent  of  the  Butte  &  Su- 
perior Mining  Co.,  is  in  New  York. 

.1.  .A.  HurKes.s  has  returned  to  San  Francisco  from  an  ex- 
amination of  old  properties  at  Austin.  Nevada. 

Gonipt-r  r.  Jones  has  returned  to  Hedley,  British  Colum- 
bia, from  an  extended  visit  in  the  United  States. 

E.  E.  Slack  has  moved  from  Cananea,  Mexico,  and  is  now 
with  the  United  Verde  Copper  Co.  at  Clarkdale,  Arizona. 

Joseph  1'.  Sdiniuck,  superintendent  of  the  Consolidated 
Silver-Lead  mine,  was  at  Spokane,  Washington,  recently. 

Ernest  W.  Doan  has  resigned  from  the  Bureau  of  Mines 
and  is  now  with  the  Standard  Oil  Company  of  New  .Jersey. 

T.  Skewes  Saunders  has  been  at  Batopilas  and  Chihuahua 
for  several  months,  and  has  now  returned  to  Mexico  City. 

W.  T.   Rolfe  has   been   appointed   superintendent   of   the 
Canadia  Associated  Goldfields  mine,  at  Larder  Lake,  Canada. 

L.  I.  Shaw  has  left  the  ceramic  station  of  the  Bureau  of 
Mines  at  Columbus,   Ohio,   and   is  now  at  the  Washington 
office. 

G.  A.  Joslin,  who  has  been  at  the  main  office  of  the  Rams- 
horn  Mines  Co.,  at  Salt  Lake  City,  is  now  at  the  mine  at 
Bayhorse,  Idaho. 

A.  H.  Burroughs,  Jr.,  managing  director  of  the  Arnistead 
Mines,  has  returned  to  Talache.  Idaho,  from  a  short  business 
trip  to  New  York. 

Alfred  Hunt  accepted  the  position  of  general  superin- 
tendent of  the  Bullion  Hill  Mining  Co.'s  property  near  Sheep 

Ranch,  last  December. 

W.  li.  Honnold  and  Jolin  W.  Finch  are  directors  of  the 

Anglo-American  Corporation  of  South  Africa.  EdKar  Kick- 
ard  and  William  C.  Potter  are  alternates. 

Oliver  C.  Ualston,  assistant  chief  metallurgist  of  the 

I'.  S.  Bureau  of  Mines,  will  attend  the  meeting  of  the 
American  Electrochemical  Society  at  Baltimore,  April  27 
to  29. 

Eninieti  Hale  has  been  appointed  safety  inspector  at  the 
Original  mine,  and  William  T.  Bray  has  been  appointed 
safety  inspector  at  the  Never  Sweat  mine.  Anaconda  Copper 
company. 

H.  A.  MejjraH-,  formerly  on  the  editorial  staff  of  the  'En- 
gineering &  Mining  Journal',  and  more  recently  with  the 

Van  Saun  Manufacturing  &  Engineering  Corporation,  is 

now  the  vice-president  and  treasurer  of  thp  Crown  Oil  & 
Wax  Co.,  of  Baltimore. 

Book  Review 

The   Minin};   Manual   and   Mining   Year   Book,    19'^'Z.      By 
Walter  U.  Skinner.  I'ublished  by  Walter  R.  Skinner  and 
'The  Financial  Times',  at  15  Dowgate  Hill,  Cannon  St.,  Lon- 

don.    Price,  21s.  6d. 

This  book  of  reference  is  now  so  well  known  that  the 
announcement  of  another  volume  is  sufficient  to  incite  the 

customary  demand.  It  gives  the  particulars  concerning  min- 
ing comiianies  in  all  parts  of  the  world,  but  chiefly  those 

registered  in  London.  It  gives  also  lists  of  raining  directors, 
mining  engineers,  and  mine  managers  connected  with  such 
companies;  in  short,  it  is  an  invaluable  compendium  for 
those  interested  in  mining  in  its  world-wide  extension. 

Phil  O'Rourke,  partner  of  N.  S.  Kellogg  in  the  discovery 
of  the  Bunker  Hill  mine  on  September  10,  188.5,  died  on 
March  11  at  Vancouver.  He  was  born  in  County  Mayo,  Ire- 

land, and  came  to  the  United  States  in  18  83.  In  1885  he 

and  Kellogg  were  grubstaked  by  'Dutch  Jake"  Goetz  and 
Harry  Baer.  and  so  discovered  one  of  the  greatest  silver-lead 
mines  in  the  world. 

Recent   Publications 
The  Candelaria  Silver  District,  Nevada.  By  Adolph  Knopf. 

Bull.  735-A,  U.  S.  Geological  Survey,  1922.  22  pp.  From 
Contributions  to  Economic  Geology,  1922 — Part  I. 

Some  Characteristics  of  Run-OfV  In  the  Rocky  Mountain 

Region.  By  Robert  Follansbee.  Water-Supply  Paper  500-C, 
U.  S.  Geological  Survey,  1922.  17  pp.  From  Contributions 
to  the  Hydrology  of  the  United  States,  1921. 

Manganese  and  Manganiferous  Ores  in  1920.  By  H.  A.  C. 
Jenison.  U.  S.  Geological  Survey,  1921.  13  pp.  From  Min- 

eral Resources  of  the  United  States,  19  20 — Part  I. 
A  Superpower  System  for  the  Region  Between  Boston  and 

Washington.  By  W.  S.  Murray  and  others.  Professional 
Paper  123,  U.  S.  Geological  Survey,  1921.  261  pp.,  11  plates. 

The  Microscopic  Determination  of  the  Xon-Opaque  Min- 
erals. By  E.  S.  Larsen.  Bull.  679,  U.  S.  Geological  Sur- 

vey, 1921.     294  pp.,  1  plate. 
The  Taylor  Creek  Tin  Deposits,  Xoav  Mexico.     By  J.   M. 

Hill.      Bull.      725-G,  U.  S.  Geological  Survey,   1921.     13  pp. 

Ore  Deposits  of  Cedar  Mountain,  Mineral  County,  Nevada. 
By   Adolph  Knopf.      Bull.    725-H,   U.   S.   Geological   Survey, 
1921.     22  pp. 

Cobalt,  Molybdeniun,  Nickel,  Tantalum,  Titanium,  Tung- 
sten, Radium,  Uraniiun,  and  Vanadium  in  1919.  By  F.  L. 

Hess.  1:26,  U.  S.  Geological  Survey,  1921.  19  pp.  From 
Mineral  Resources  of  the  United  States,  1919 — Part  I. 

California  Mineral  Production  for  1920.  By  Walter  W. 
Bradley.  Bull.  90,  California  State  Mining  Bureau,  San 
Francisco.  1921.     218  pp.,  index,  ill.,  maps. 

Gold  and  Silver  in  1919  (General  Report).  By  J.  P.  Dun- 
lop.  1:25,  U.  S.  Geological  Survey,  1921.  45  pp.,  1  pi. 
From  Mineral  Resources  of  the  United  States,  1919 — Part  I. 

Gold,  Silver,  Copper,  Ijead,  and  Zinc  in  New  Mexico  and 
Texas  in  1919  (Mines  Report).  By  C.  W.  Henderson.  1:27, 

U.  S.  Geological  Survey,  1921.  20  pp.  From  Mineral  Re- 
sources of  the  United  States,  1919 — Part  I. 

ScHondary  Metals  in  I920.  By  J.  P.  Dunlop.  1:10,  U.  S. 
Geological  Survey,  1921.  15  pp.  From  Mineral  Resources 
of  the  United  States,  1920 — Part  I. 

Silver,  Copper,  liCad,  and  Zinc  in  the  Central  States  in 
1920  (Mines  Report).  By  J.  P.  Dunlop  and  F.  Begeman. 
1:11,  U.  S.  Geological  Survey,  1921.  43  pp.  From  Mineral 
Resources  of  the  United  States.  1920 — Part  I. 

Gold,  Silver,  Copper,  and  I>ead  in  South  Dakota  and  Wy- 
oming in  1920  (Mines  Report).  By  C.  W.  Henderson,  1:12, 

U.  S.  Geological  Survey,  1921.  11  pp.  From  Mineral  Re- 
sources of  the  XTnited  States,  1920 — Part  I. 

Forty-Second  .Annual  Report  of  the  Director  of  the  United 
Stales  G<M)logical  Survey  to  the  Secretary  of  the  Interior  for 
the  Fiscal  Yi-ar  ended  June  30,  1931,  U.  S.  Geological  Sur- 

vey.    104  pp.,  index,  ill.,  map. 

Reprint:  Fuel  Briquet.s  in  1920.  By  W.  F.  McKenney. 
11:11,  U.  S.  Geological  Survey,  1921.  5  pp.  From  Mineral 
Resources  of  the  United  States,  1920 — Part  II. 
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METAI.  PRICES 

San  Francisco,  March 

Aluminum-dust,  cents  per  pound   
Aluminum  sheets,  cents  per  pound   
Antimony,    cents    per   pound   
Copper,   electrolytic,    cents   per  pound . 

   65 
   60 

,    6—8 
   13 — 13.75 

Lead,  pig.  cents  per  pound    4.95 —  5.95 
Platinum,   pure,   per  ounce    $90 
Platinum,  10%  iridium,  per  ounce    SlOO 
Zinc.   .Mlab,    cents  per  pound    6.50 — 7.50 
Zinc-dust,    cents    per    pound    9.00 — 9.60 

EASTERN    METAL   MARKET 

(By  wire  from  New  York) 
March  20. — Copper  is  active  and  firm.     Lead  is  quiet  and  steady.     Zinc 

is  li^hl  and  demand  is  strong. 
SILVER 

Below  are  given  official  or  ticker  quotations  for  silver  in  the  open  market 
as  distinguished  from  the  fixed  price  obtainable  for  metal  produced,  smelted, 
and  refined  exclusively  within  the  United  States.  Under  the  terras  of  the 
Pittman  Act  such  silver  will  be  purchased  by  the  United  States  Mint  at  SI 
per  ounce,  subject  to  certain  small  charges  which  vary  slightly  but  amount 
to  approximately  three-eighths  of  one  cent.  The  equivalent  of  dollar  silver 
(1000  fine)  in  British  currency  is  46.65  pence  per  ounce  (925  fine),  calcu- 

lated at  the  normal  rate  of  exchange. 
New  York  London Average  week  ending 

Date 
Mch. 

Jan, 
Feb. 
Mch. 
Apr. May 
June 

Pn 
Date 
Mch. 

cente 14   63.12  % 
15   63.62% 
16   64.13% 
17   64.37% 
18   64.87% 
19  Sunday 
20   64.75 

1920         1921 
  132.77        65.95 
  131.27        59.55 
  125.70        56.08 
  119.56        59.33 
  102.69        59.90 
  90.84        58.51 

ces  of  electrolytic,  in 

14   
15   
IB   
17   
18   
19  Sunday 
;>0        

pence 33.25 
33.12  % 
33.25 
33.37  % 
33.37% 

33.37% 

Monthly 
1922 
65.46 
65.28 

COP 

snts  per  r 

13.87% 
12.87% 
13.87% 
13.87% 
13.87% 

13.87% 

Monthly 
1022 
13.54 
13.95 

Feb. 

Mch. 

averag 

July 
Aug. 

Sept. 
Oct. Nov. 
Dec. 

PER 

ound. 

Feb. 

Mch. 

averag 

July 
Aug. 

Sept. 
Oct. Nov. 
Dec. 

6,  . 13.. 
30.. 
37.  . 

6., 
13,, 

30.  . 
es 

1920 
.93.04 
96  23 

Cents 
66.35 
65.75 
85.44 
64.00 
6344 64.21 
64.15 

1921 
59.99 

61.59 66.23 71.00 

68.24 
65.76 

ek  ending 

Pence 35  00 34.32 

34.23 
32.92 

33.53 33.36 
33.39 

1922 

.93.66 

.83  48 

.77.73 

.64.78 

Avf 
6. 

13. 
30. 
37. 
6. 

13. 
30. 

es 

rage  we 
.  .13  29 .  .13.17 

.  .13.8R .  .13.60 

.  .13.58 

.  .12.77 

1920 
.19.00 
.19.00 

.18,75 

.16.53 .14.63 

.13.18 

1921 
13.46 
11.71 
13.03 13.66 

13.07 
13.54 

12.87% 

1920 
.  .19.25 

1931 
12.94 
13.84 
12.20 
12.50 
12.74 
12.83 

1933 

Feb. .  .19.05 
Mch. 
Apr. May 
June 

* ' ' .  .18.49 
.  .19.23 
.  .19.05 
.,19.00 

Lead  is  quoted  in  cents  per  pound.  New  York  delivery. 
Date Average  week  ending 
Mch. 14. 

16. 
16. 
17 

4  70 Feb. 6 
13 
30 

".7 

.    4.70 4  70 

.    4.70 .    4.70 ,    4.70 
.  .    4.70 .    4.70 

18 .  .    4.70 6 .    4.70 
19 
30. 

Sunday 13 ,    4,70 
4.70 30 

S3 

.    4.70 
Monthly averag 

1930 1921 1922 1920 1921 
1922 

.  .    8.65 4.96 4.70 
July 

..    8.63 4.75 
Feb. ..    8.88 4.54 4.70 Aug. .  .    9.03 4.40 

Mch. .  .    9  23 4.06 Sept. .  .    8.08 4.01 
Apr. .  .    8.7S 4.32 *  .  ,  , Oct. .  .    7. 28 4.70 
Mav .  .    8.53 5.01 Nov. .  .    6.37 

4.70 June ..    8.43 4.57 
riPc .  .    4.78 

4.70 

TIN 

Pric es  i a  New  York,  in  cents  per  pound. 
Monthly  averages 

1920 1921 1922 
1920 

1921 1932 
Jan. ..62.74 35.94 33.04 

July 
..49.29 27.69 

Feb. .  .,59.87 32.16 30.74 
Aug. .  .47.60 26.33 

Mch. .  .61.93 28.87 Sept. .  .44.43 26.70 
Apr. ..63.17 30.36 Oct. .  .40.47 37.70 
May .  .54.99 33.50 Nov. .  .36.97 28.83 
June ..48  33 39.39 Dec. ..34.12 32.49 

Zinc  is  quoted  as  spelter, 
in  cents  per  pound. 
Date 
Mch.     14   

15   ■'        16   

17   
18   
19  Sunday 

20   

1930  1921 
Jan    9.56  5.86 
Feb    9.15  5.34 
Mch    8.93  5.19 
Apr    8.76  5.37 
May        8.07  5.37 
June       7.92  4.96 

ZINC 

standard  Western  brands.  New  York  delivery. 

5.03 5.05 
5,07% 

5.07% 3.07% 

Average  week  ending 

Mch. 5.07% 
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     5.07 
1920 

8.18 
8.31 
7.84 
7.50 

6.78 6.03 

1921 
4.41 
4.69 
4.74 
3.09 
5.18 
5.24 

1923 

QUICKSILVER 

The  primary  market  for  quicksilver  is  San  Francisco.  California  being 
the  largest  producer.  The  price  is  fixed  in  the  open  market,  according  to 
quantity.     Prices,  in  dollars  per  flask  of  75  pounds. 
Date  I    Mch.       7   50.00 
Feb.       21   50.00  "       14   50  00 

28   30.00    I         "        21   50.00 
Monthly  averages 

1920 Jan   89.00 
Feb   81.00 
Mch   87.00 
Apr   100.00 
May          87.00 
June      85.00 

1921 
50.00 
48.75 

45.88 46,00 
50.00 
49.50 

1932 
50  00 

50.00 

1920 

July       88.00 
Aug   85.00 
Sept   73.00 
Oct   71.00 
Nov   58.00 
Dec   53.50 

1921 
47.75 
47.50 
47.50 
46.35 40.40 

49.50 

1922 

COPPER  IN   LONDON 

The  London  correspondent  of  the  'Boston  News  Bureau'  reports  under 
date  of  March  3; 

"The  copper  situation  gener:tlly  does  not  yet  show  much  life,  and  con- 
fidence is  still  lacking  in  regard  to  the  outlook.  It  is  noticeable  that  the 

margin  between  standard  and  electrolytic  tends  to  diminish,  the  market  for 
standard  having  had  a  better  tone  during  the  past  week.  Indeed  it  is 
noticeable  that  the  appreciation  in  the  value  of  sterling  is  having  a  con- 

siderably less  adverse  effect  upon  standard  than  was  at  one  time  the  case. 

"In  regard  to  the  market  for  refined  metal,  however,  the  outlook  is  nol 
regarded  with  bullish  feehngs,  as  the  continued  tendency  for  the  dollar 
exchange  to  move  in  favor  of  this  country  naturally  means  a  reduced  im- 

porting cost  for  American  copijer.  while  the  easy  tone  of  the  market  on 
your  side  does  not  encourage  optimism  here. 

"Business  with  consuming  industries  in  this  country  continues  to  be  of 
small  dimensions  owing  to  the  fact  that  manufacturers  are  finding  such  a 
poor  outlet  for  their  products.  The  Continent  generally  has  liecn  doin? 
little.  aiKi  the  feeling  is  that  German  demantl  will  not  be  of  such  importiUK-e 
during  the  coming  year  as  it  was  during  the  .year  that  has  just   jja^ised, 

"This  view  is  arrived  at  owing  to  the  feeling  that  a  fair  amount  of  the 
(lenuind  experienced  from  Gci-nuiny  w;is  for  the  purpose  of  re-equippnig 
railways,  etc.  and  that  this  work  lias  now  been  completed  to  a  large 
extent. 

"Meantime  the  continued  reports  of  mines  in  the  United  States  having  de- 
cided to  resume  production  nalurall.v  removes  api,rehcnsion  of  any  scarcit.v 

of  copper  when  the  existing  supplies  aa'e  dispose<l  of.  and  the  fact  that 
sellers  on  your  side  are  apparently  not  fiiuling  much  demand  seems  to  n*- 
move  the  possibility  of  the  stocks  being  exhausted  before  the  new  pro- 

duction appears." Everyone  last  December  was  enthused  with  optimism:  "things  were 
coming  right"  we  were  told,  .and  a  "sr>ring  boom"  w;ia  at  hand.  So  far. 
the  prophets  were  wrong  and  the  profits  ai-o  missing,  but  there  is  still  time 
for  the  improvement  predicted.  One  consolation  is  that  these  dips  in  prices 
bring  metals  to  an  ever  moiv  attractive  price,  and  one  of  these  days  there 
will  be  a  genuine  stin-ing  of  demand,  which  should  be  the  fore-runner  of  a 
gradual   expansion  all   around. 

One  obstacle  is  the  enormous  spread  between  prices  of  virgin  melals  and 
manufactured  goods — a  difference  largely  accounted  for  by  the  preposterous 
labor  costs.  Hence  it  is  thnt  Amcii.a  has  -.tuMU  been  taking  orders  from 
India  for  copper  sheets,  and  Gcrni:iny  ha-s  been  taking  Bombay  orders  for 
cojiper  squares,  which  would  otherwise  have  come  here. 

The  fall  in  copper  prices  for  the  week  to  a  certain  extent  rt*flects  merel.v 
the  improvement  in  sterling  exchange.  There  h;is  been  some  .amount  of 
sijcculation    and  the  standard  market  wears  an  oversold  appearance. 

MONET  AND  EXCHANOE 

Foreign  quotations  on  March  21  are  as  follows: 
SterUng,   doll.irs Cable Demand 
Franc,   cents: Cable Demand 
Lira,  cents: Demand 
Mark,   cent:    .  .  . 

4  3S\ 

4  :ix'. 

.1 .11 
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Eastern  Metal  Market 
New  York,  March  15. 

Moderate  activity  characterizes  most  of  the  markets; 
prices  are  in  most  cases  firm. 

Demand  for  copper  has  improved;  interest  is  fairly  wide- 
spread and  prices  are  firm. 

Sales  of  tin  have  been  moderate,  but  prices  have  eased. 
The  lead  market  continues  steady. 
Salee  of  zinc  have  improved  slightly  and  so  have  prices. 

IHOX   AXD  .STKEL 

An  increased  demand  for  steel  products  is  more  plainly 
indicated,  but  throughout  the  trade  great  care  is  taken  lest 
its  extent  be  overstated.  Operations  continue  at  the  higher 
rate  shown  by  February  statistics.  Buyers  and  sellers  are 

watching  closely  for  developments  in  three  directions — the 
coal  strike,  spring  demand,  and  the  effort  of  the  steel  com- 

panies to  advance  prices  on  plates,  shapes,  and  bars. 
A  strike  at  union  mines  on  April  1  is  expected,  and  there 

is  more  disposition  this  week  to  believe  that  some  of  the  re- 
cent buying  of  steel  was  precautionary.  Non-union  mines 

can  increase  their  output,  but  some  independent  steel  com- 
panies have  only  union  properties. 

The  gradual  broadening  of  railroad  demand  is  not  to  be 
under-estimated  as  a  hopeful  feature.  Indications  are  that 
miscellaneous  railroad  buying  will  also  be  a  considerable 
factor  in  the  near  future.  The  rail-mill  at  Gary  is  turning 

out  3.">.000  tons  per  month,  and  bookings  are  sufficient  to 
maintain  this  rate  throughout  the  year. 

COFI»EIl 
Inquiries  and  sales  are  more  prominent  than  for  many 

weeks,  and  the  market  has  taken  on  a  better  tone.  Not 
only  are  domestic  consumers  more  interested,  but  sales  to 
foreign  melters  are  the  predominant  feature  and  are  said  to 
have  exceeded  the  domestic  business  in  quantity  and  prices. 
The  net  profit  realized  on  foreign  sales  has  been  higher  at 
the  refinery  than  in  the  case  of  domestic  business.  Prices 
are  almost  unchanged  at  12.75c.,  New  York  or  refinery,  or 
i:!r..  delivered,  for  electrolytic  copper  for  early  delivery; 
but  this  level  is  fast  disappearing  with  13.12Jc.,  delivered, 
the  minimum  almost  established.  There  are  those  who  will 
not  sell  below  this  level.  Foreign  buyers  include  European 
and  Far  Eastern  consumers.  Domestic  buyers  are  nearly 
convinced  that  the  bottom  has  been  reached. 

TIN 

The  market  has  been  quiet  during  the  past  week,  although 
some  business  has  been  transacted  each  day  in  both  spot 
and  future.  A  predominating  influence  has  been  the  course 
of  sterling  exchange,  which  has  shown  marked  weakness  in 
the  last  few  days,  correspondingly  affecting  the  tin  market 
here.  There  were  two  days  on  which  fair  business  was  done; 
on  one  about  20(\  to  400  tons  changed  hands,  mostly  futures, 
and  on  another  the  turnover  was  not  far  less.  The  decline 
in  the  market,  which  has  been  expected  for  some  time,  came 
early  this  week  when  sterling  fell  under  $4.30  on  Monday. 
Yesterday,  however.  It  recovered  somewhat  and  the  price  of 
Straits  tin  followed  closely.  Political  conditions  in  England 
have  been  the  chief  cause,  but  the  slump  is  regarded  here  as 
temporary.  Quotations  yesterday  in  London  were  £142  15s. 
for  spot  standard,  £114  10s.  for  future  standard,  and  £145 
58.  for  spot  Straits.  Spot  Straits  In  New  York  was  quoted 
yesterday  at  29c.,  or  the  same  as  a  week  ago,  recovering 
from  28.75c.  on  Monday.  Arrivals  thus  far  this  month  have 
been  4950  tons,  with  4670  tons  reported  afloat. 

I>EAD 

This  market  continues  with  demand  equal  to  production; 
it  is  difficult  to  pick  out  any  feature.  It  is  a  healthy  market 
and  this  trend  has  characterized  it  for  many  months,  to  such 

an  extent  that  prices  have  not  changed  since  last  September. 
The  leading  interest  continues  to  quote  4.70c.,  New  York, 

or  4.50c.,  St.  Louis,  for  early  delivery;  independents  are  ask- 
ing 4.70  to  4.75c.,  New  York,  or  Eastern  points,  and  4.40 

to  4.75c.,  New  York,  or  Eastern  points,  and  4.40c.,  St.  Louis. 

ZINC 

The  llrm  attitude  of  producers  and  a  moderate  increase 
in  consuming  demand  continue  to  be  the  features  of  the 
market,  with  the  result  that  prices  for  prime  Western  have 
stiffened  moderately.  Sales  are  better  but  not  large,  but 
production  is  on  a  limited  scale  also.  Quotations  for  early 

or  30-day  delivery  range  from  4.65  to  4.70c.,  St.  Louis,  and 
5  to  5.05c.,  New  York,  with  the  tendency  firm.  It  is  diffi- 

cult to  do  any  business  for  future  delivery,  nor  is  there  much 
desire  on  the  part  of  consumers  to  buy  ahead. 

AXTIMONY 

The  market  is  quiet,  with  prices  unchanged  at  4.20c.,  New 

York,  duty  paid,  for  wholesale  lots  for  early  delivery.  Job- 
bing lots  range  from  4.40  to  4.50c. 

ALUMINUM 

Virgin  metal,  9S  to  99%  pure,  is  quoted  in  wholesale  lots 
for  early  delivery  at  19c.  to  19.10c.,  f.o.b.  plant,  by  the  lead- 

ing interest,  with  importers'  metal  of  the  same  grade  from 
importers  at  17  to  ISc,  duty  paid. 

OKES 

Tungsten:  The  market  is  quiet,  with  only  occasional  in- 
quiries. Quotations  are  nominal  at  ?2  per  unit  and  higher, 

depending  on  the  grade.     Scheelite  is  quoted  at  $3  per  unit. 
Molybdenum:  Dullness  continues  and  prices  are  nominal 

at  45c.  per  pound  of  MoS;  and  higher,  depending  on  condi- 
tions. 

Manganese:  There  is  no  interest,  consumers  being  appar- 
ently well  stocked.  Quotations  are  nominal  at  25  to  26c. 

per  unit,  seaboard. 
Chrome:  Quotations  are  nominal  at  $18  to  $21  per  net 

ton,  c.i.f.  Atlantic  ports;  demand  is  negligible. 

FERRO-ALLOYS 

Ferro-manganese :  Inquiries  total  1000  to  1500  tons,  and 
there  have  been  sales  of  small  and  10  0-ton  lots,  some  of  it 

British,  Prices  are  unchanged  on  a  basis  of  $62.50,  sea- 
board, for  foreign  and  domestic  alloy. 

Spiegeleisen. — Demand  continues  fair,  and  quotations  are 
unchanged  at  $30  per  ton.  furnace,  for  the  lower  grade,  with 
the  higher  quoted  at  $35  when  available.  A  New  Jersey 
producer  will  soon  blow  in  a  furnace  on  this  alloy,  tor  which 
it  has  fairly  large  orders. 

Ferro-tungsten:  Inactivity  characterizes  the  market; 
prices  are  nominally  unchanged  at  4  5  to  5  0c.  per  pound  of 
contained  tungsten  in  the  domestic  alloy. 

Ferro-chroniium :  Prices  are  nominally  unchanged  at  12 
to  14c.  per  pound  of  contained  chromium,  delivered,  in 
standard  alloy. 

Ferro-sllicoii:  The  50%  market  is  fairly  active  and  prices 
are  maintained  at  $55  to  $60,  delivered,  depending  on  paint 

and  consumption.  A  sale  of  2  500  tons  is  noted  at  $5  5.  de- 
livered. 

The  President  of  Mexico  hr.s  promulgated  a  decree,  dated 
January  12,  1922,  which  is  intended  to  stimulate  interest 
in  hydro-electric  works.  The  measure  in  effect  suspends 
the  payment  of  certain  taxes  during  construction  of  water- 
power  projects,  from  the  beginning  of  work  until  com- 

pletion; the  tax  becomes  effective  when  use  is  made  of  the 
water  or  part  of  it.  The  period  of  suspension  is  limited 
to  the  time  for  completion  expressed  in  the  contract. 
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PULLEYS 

Buy  all  kinds  of  pulleys  from  Dodge 
The  first  Dodge  Wood  Split  Pulley  was 

offered  to  the  trade  over  forty  years  ago. 
Since  that  time,  over  five  million  have  been 
sold  on  a  guaranteed  service  basis.  Millions 
of  dollars  have  been  saved  to  power  users  by 
their  use.  Not  only  is  the  tractive  pull  of  a 
leather  belt  on  wood  greater  than  on  metal, 
thereby  reducing  belt  slippage  with  a  result- 

ing power  saving,  but  these  pulleys  while  40 
to  80%  lighter  than  metal  will  operate  safely 
and  successfully  at  any  practicable  rim  speed 
and  under  double  belt  service. 

Dodge  Iron  Center  Wood  Rim  pulleys 
are  adapted  for  high  speeds  and  severe  serv- 

ice. They  will  successfully  withstand  shock 
loads,  reduce  belt  slippage  and  run  true  with- 

out vibration. 

One  million  Dodge  Standard  Split  Iron 
pulleys  have  been  sold  since  their  introduc- 

tion in  1900.  They  are  adapted  for  service 
under  severe  and  unusual  conditions  and  in 
places  where  the  use  of  wood  pulleys  would 
be  impracticable.  These  pulleys  are  molded 
from  metal  patterns,  cast  of  the  highest  grade 
iron,  accurately  faced  on  rim  and  lacquered. 
These  careful  methods  assure  perfect  balance 
and  running  truth.  Split  construction  obtained 

by  fracturing  the  rim  affords  easy  installation 
and  when  installed  and  draw  bolts  tightened 
the  result  is  a  perfect  joint. 

Dodge-Keystone  and  Dodge-Oneida  Steel 
Split  Pulleys  combine  lightness  with  ample 
strength  to  withstand  the  heaviest  service. 
The  grooveless  oval  crown  provides  a  perfect 
contact  surface  for  the  belt,  permits  operation 
under  low  tension,  reduces  bearing  friction, 
saves  power. 

National  Steel  Pulleys  in  diameters  from  3 
inches  to  5  inches  and  faces  from  3  inches  to 
5  inches  satisfy  the  demand  for  a  small  well 
balanced  pulley  suitable  for  motors,  dyna- 

mos, machine  tools,  etc. 

You  can  buy  Dodge  wood,  iron  or  steel 
pulleys  from  Dodge,  Oneida  and  Keystone 
dealers  in  your  city  on  an  immediate  delivery basis. 

The  first  order  for  any  quantity  will  prove 

the  value  of  Dodge  quality  and  service — a 
"first  order"  will  undoubtedly  lead  to  com- 

plete standardization  with  Dodge  power 
transmission  products.  This  invariably  means 
low  first  cost,  minimum  upkeep  and  in- 

creased continuous  production. 

Dodge  Sales  and  Engineering  Company 
General  Offices:  Mishawaka,  Ind.     Works  at  Mishawaka,  Ind.,  and  Oneida,  N.  Y. 

Philadelphia  Cincinnati  New  York  Houston  Seattle  San  Francisco  Pittsburgh  Atlanta 
Minneapolis  Chicago  Boston  Newark  St.  Louis 
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OPPORTUNITIES 
Under  Ihia  headinir  announcements  may  be  made  of  new  and 

second-hand  machinery  or  pupplies.  for  sale  or  wanted.  The  cost 
is  o  cent!*  per  word,  including  address.  Minimum  charge  one  dollar 
t>er  inj^riion.  Reraitianees  must  accompany  order.  Copy  must  be 
received  tj  Saturday  for  the  following  week's  issue. 

A  THOrSANn  DOIXARS  REWARD  OFFERED: 

MAVBK  TWO  OR  THREE  THOl'SAND  DOLLARS 
I  am  lookint:  for  a  nunc  or  :ui  exceptionally  g^ood  prospect.  I  want  it 

for  myself  and  some  friends  who  have  money  to  invest  in  the  noining- bu!>ine«ii. 
We  want  Honiething*  like  the  Dives-Pelican  group  of  silver  mines  near 

Georg^etown.  Colorado,  recently  taken  over  by  the  East  Butte  Copper  Min- 
inc  Co.;  that  is.  a  similar  lay-out  proposition  and  on  similar  terms.  How- 
i-ver.  we  are  not  partit-ula-r  whether  it  is  a  g'old.  silver-lead,  or  copper  mine. 
But  a  mine  with  an  ahuinLince  of  ore  undertrround  and  on  the  dump,  readily 
handled  by  tablew  and  flotation,  would  be  o\ir  first  choice. 

We  mention  the  Dives-Pelican  group  because  the  terms.  S300.000.00  pur- 
chase price,  with  a  5-">,0()0.00  down  payment  and  an  abundance  of  ore  in 

sig-ht  to  pay  for  the  property  and  plenty  of  time  to  pay.  suits  us  particu- larly 
We  have  dilipcntly  looked  for  a  mine  or  pood  prospect  with  real  merit 

lor  over  '20  ycjuT*.  We  have  traveled  lens  of  thousands  of  miles  and  ex- 
amined over  ".^00  prospects  and  "mines"  and  have  turned  them  all  down. 

We  have  spent  i-onstderable  money  :uisistinK  in  the  develoi)meiit  of  promis- 
inir  prospects  that  turned  out  poorly  with  further  exploration. 

Of  the  whole  number  examined,  only  three  have  turned  out  otherwise 
Ihiin  we  predifte<l.  What  is  now  the  TJtah  Copper  is  one  the  three.  We 
predicted  a  successful  future  for  that  property,  but  not  such  a  great  future 
a.*  time  has  demonstrated.  Any  way.  at  the  time  wc  considcreil  it.  it  was 
)»eyond  our  means,  and  we  did  not  go  into  the  matter  very  exhaustively. 
Pretty  much  the  same  may  be  said  of  the  other  two  properties. 

No  proposition  from  any  so-called  "old  time"  prospector  will  be  con- 
sidered  without    a  reputable  mining-  engineer's  report. 

We  are  honestly  looking  for  a  property  of  real  merit  that  we  can  put  on 
a  fair  dividend  basis  inside  of  six  months  to  two  years,  but  we  are  not 
looking-  for  "lemons."  and  it  is  useless  to  try  to  "put  anything-  over  on  us." 

I  know  what  many  people  will  say.  They  will  say  that  we  are  looking 
for  a  "siire  thing."  and  that  "there  is  no  such  animal." 

We  are  not  looking  for  a  "sure  thing,"  but  we  are  looking  for  a  prop- 
erly where  lOTr  interest  on  our  money,  and  a  fair  prospect  of  getting  our 

principal   ba<-k   is  not   a    "dream." 
A  re;u**onable  sum  of  a  lhous:uid  or  so  dollai-s  will  be  paid  to  anyone 

mving  us  information  of  a  property  which  may  later  be  taken  over  by  us 
and  worked  successfully.  The  above  sum  will  become  due  and  payable 
two  years  from  the  date  of  our  taking  over  the  property,  provided  we  ai"e 
then  in  possession  of  it.  and  operating  successfully. 

(HAS.   MOORE,  Park  City,  t'tah 

FOR  SALE — One  14x18  Ingersoll-Sargeant  duplex  compressor.  800  ft,: 
one  10x10  Ingersoll-Rand.  300  ft.:  one  10x12  Sullivan.  400  ft.:  two  4x4 
Kix.  70  ft.:  one  4x6  Hardinge  mill:  one  8  ft.  x  16  in.  Hardinge  mill:  one 
-el  i:4in.  erushing  rolls:  one  Sullivan  mill;  one  28-in.  Shutz  &  O'Neill 
I'ulvenzer:  one  .">-ft.  Huntington  mill:  two  8x13  Blake  rock  crushers:  one 
.xi*  rock  'Tusher:  one  ICxlH  rock  crusher:  one  No.  2  Austin  gyratory 
crusher:  gas  engines  2  to  20  hp.:  Diesel  engines.  2^  to  100  hp.:  one 
Ruggles  Coles  roaster.  R  ft.  x  38  ft  :  one  Gould  furnace.  6  ft.  x  .58  ft.; 
lt»-ft  ore  cars;  one-yard  Koppel  side-dump  cars;  rotary  and  centrifugal 
pumps.  1  to  12  in  :  Deister.  Wilfley  &  Johnson  concentrators;  one  Curtis 
portable  s.iwmill.  K  &  K  Machinery  Co..  494  Brannan  St..  San  Francisco. 

£a|_    3-25 
WANT  PARTY  OP  THREE  OR  FOUR  PEOPLE  to  finance  gold  propertv: 

?l.»0.0(Mi  needed:  tunnel  proposition:  plenty  of  timber  and  water  and 
electnc  power  close  by.  Ore  will  pay  better  than  $10  per  ton:  propertv 
will  pay  20  in  Wr  on  investment.  Will  give  full  particulars  to  partV 
wi<>hing  a  legitimate  mining  proposition.  Address  Opp.  821  Mining  and 
Scientillc  Press.  3-25 

WANTED — To  purchase  a  wire-rope  tramway.  2^^  to  3  miles  long,  with 
buckets  and  appurtenances  complete  to  handle  not  less  than  20  tons  an 
hour.  Slate  when  constructed,  how  long  in  use.  location,  price  and  ship- 

ping weiirht.  Must  have  prompt  deliverj-.  Address  Opp.  820  Mining  and 
S«3entitic  Press.  -j.o-^ 

FOR  SALE — Wellman-Seaver-Morgan  double  drum,  singrle  reduction 
geared  hoist,  complete  with  Wcslingnouse  electrical  equipment  and  auxil- 

iary compressor.  Cameron  centrifugal  three  and  four  stage  pumps  with 
motors  and  automatic  control  panels.  Cameron  No.  9  sinker.  Sawmill 
equipment,  Westtnghonse  and  General  Electric  motors.  Dreadnaught  and 
Clipper  dnlls.  Cham  block  and  tools.  Forty  pound  tee  rail  with  flxtures 
New  track  spikes  Twelve  inch  fan  pipe.  American  blower.  Electric  wire 
and  cable.     Addretifl  Old  Eurf.ka  Mining  Company.  Sutter  Creek.  Cal.         3-25 

iiir   iiiiiiiiiiiiiirriiiiMiiiriiiiiMdiiiiiiir   iiiitiiiiriiiiiriiiiriiiiiiiiiiiiiiiMiiiiiiiiiiiiiitiiritiiiiniliniiiniiiiiiiiniiiitiiiiiiiiiiiiiiiiniiiii 

WANTED — Any  kind  commercial  ores  for  dry  grinding.  Raymond  mill 
air  separation.  Quick  service.  310  Irwin  St..  San  Francisco.  Phone  Mar- 
ket 7237.  3-2o 

WANTED — Chicago  Pneumatic  oil-driven  compressor,  air  hoist,  drills. 
pipe,  etc.  P.  O.  Box  628,  Nogales,  Arizona.  3-25 

^iiimiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   iiiiiiitiiiiiiiiiiiiniiiiiiiiniiniiniiiniiiiiiiiiiiiniiiiMiiiiiiiiiiiiiiiiiiiiiiioiittii^ 

STEEL  TANKS 

I    1500 — New  and  slightly  used  steel  tanks  | 
I                     in  all  sizes  and  kinds.     Pressure  | 
I                     tanks,  mixing  tanks,  storage  tanks,  | 

I                     pump  tanks,  heating  tanks,  etc.  | 

I                           Write  for  Bulletin  No.  7  j 

I                      giving  sizes  and  descriptions.  | 

I        NASHVILLE  INDUSTRIAL  CORPORATION  | 
I                            JACKSONVILLE,  TENNESSEE  | 
Fi   iiiiiiiiiiriililiilllirilillllllltliliilliiil   iillllliiliillliiiMill   runt   i   illlilii   mill   iiiiiiiiiiiiilillMir 

i]illiiiiiiiiillMliiliiiiiiiilllliiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiliiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiilliiiliiiiiiii>lll>l><"'£ 

I     STORAGE  BATTERY  LOCOMOTIVES  | 
I                   Broad  and  Narrow  Gauge  | 

I      10 — tm   ton  Atlas  liOcomotives.     Draw  bar  pull  at  4  i 
=              miles  per  hour,  1300  lb.     Length  10'  6  ",  height  1 
I               4'  3".  I 
I     20 — 5  ton  flat  car  Atlas  Locomotives.     Draw  bar  pnll  | 

I               at  4.8  miles   per  hour,  500   lb.      Length   10*   4",  | 
I               width,  52",  height  above  rail,  28".  | 

All   practically    new. 
immediate  deliverj*. 

Prices   extremely   low   for 

I        NASHVILLE  INDUSTRIAL  CORPORATION        | 
I  JACKSONVILLE,  TENNESSEE  i 
r.uu   niiiiiiiiiliiililiiiiiiiiiitiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiliiiiiiiiiliiiiiiiriiiiiiiiiiiiiiiiMiiiiiiiiiiitiiiiiiiiiiiiiiiiiiniiltlir 

^MiMiiMiiiiiiiiniiiiiiiiiiiiiniiiiiiiiiniiiiiiiiiiiiniiiiiiiiiMiiMiiiinMiiiiiiiiiiiMiiiniiMitiiiiMiiuiiMiiMiiiiniiiiiiiitiMiiiiiiiiiiiiiiiiiiiMir!: 

I  Diamond  Core  Drilling  j 
I     is  the  most  accurate  test  you  can  apply  to  your  mining  prop-     | 
i     erty.  Let  us  do  it  for  you.   We  are  contractors— y>VU'/d  13122.     | 

I  Sullivan  Machinery  Company  | 
I      123  S.  Michigan  Ave.,  Chicago  580  Market  St.,  San  Francisco      | 
■iiiiiriiiiiiiiiiniiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiinitiiiiiiiiiriiniiiiriiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiii^ 

itiiiiiiiiMiiMiiiiiitiiiriiiiiiiiiiiiiiiitiiitiiiiiMiiiiiiiiitiiiiiiiitiiiiiiiiiiiitiiitiiiiiiiiiiiiiiiiriiitiiiiiiiiiiiiiiiiiiriiiitiiitiiiiiMiiiiiiiiiiiiiiiiiiiiiiiii 
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POSITIONS  WANTED 
The  cost  of  advertising  for  positions  wanted  is  C  cents  per  word, 

including-  address.  Minimum  charg:e  50  cents  per  insertion.  Replies 
forwarded  without  extra  charge.  Remittances  must  accompany 

order.  Copy  must  be  received  Saturday  morning-  for  the  following 
week's  issue. 

MANAGER  OR  GENERAl,  SUPERINTENDENT — Ten  years  experience  in 
^he  mining  and  milling-  of  silver  ores,  four  years  zinc  and  lead,  one  year 
copper  and  gold;  thirteen  years  in  re.sponsible  chargre  of  operations;  speaks 
Spanish  and  is  famiUar  -with  Spanish -American  labor;  available  now;  salary 
S6000  upward,  according  to  location,  responsibility,  and  opportunity.  Ad- 

dress PW  817.  Mining  and  Scientific  Press.   3-25 

ELECTRICIAN  AND  MACHINIST — Installation,  repair  and  operation  of 
hvdro-electric  and  other  machinery;  motor  winding,  hithe  work  and  general 
allround  maintenance.  Anywhere  in  Western  United  States.  Age  31. 
single.     Address  PW  794.  Mining  and  Scientific  Press.  3-25 

METAJLLURGICAL  AND  CHEMICAL  ENGINEER,  graduate;  many  years 
experience  in  laboratory  and  plant  as  assayer,  chemist,  chief  chemist  and 
superintendent.  Experience  in  hydro  and  electro-metallurgical  processes, 
milling  (flotation)  and  smelting.  Address  PW  792,  Mining  and  Scientific 
Press.  3-25 

ENGINEER  SALESMAN  open  for  engagement;  familiar  with  heavy 
machinery,  mining,  milling  and  allied  industry  supplies.  Steel  and  me- 

chanical rubber  goods  experience.  Address  PW  808.  Mining  and  Scientific 

Pre  SB.   3  25 

MILL  SUPERINTENDENT,  who  has  successfully  handled  large  and 
difficult  ore  dressing  problems,  open  for  engagement;  desigmng.  re-model- 

ing,  erecting  or  operating.     Address  PW  809,  Mining  and  Scientific  Press. 3-25 

MINING  ENGINEER  open  for  engagement;  technical  graduate,  experi- 
enced in  mine  surveying,  assaying,  milling,  and  power  plant  operation.  Age 

35;  married.     West  preferred.     Address  PW  800,  Mining  and  Scientific  Press. 
4-8 

MILL  AND  SMELTER  DRAUGHTSMAN  open  for  engagement;  sixteen 
years  with  mills  and  smelters;  age  37.  Address  PW  818,  Mining  and  Scien- 
tific Press.  3-25 

.-)tiiiiiiiniiiiiiiiiiiiiirii)iiiiiiiiiittiiiiiiiitiiiiiiiiiiiiiitiiitiiiiriiiiiiiiiiiiriiiitiittiiittrittiiiitniiiitiiitiiiiitrtiiiiiiiiitiiitMiiitiiiiiiiiiiiiitii<: 

I    SAFETY  APPLIANCES     | 
i  When  in  need  of  anything  in  Safety,  write  | 

I  us,  as  we  specialize  in  Mine  Safety  Appli-  = 
I  ances  and  can  give  immediate  delivery  on:     | 

Hard  Boiled  Caps 

Stretchers 

Signs  and  Signals 

I  Goggles 

I  First  Aid 
I  Supplies 

I  Bullard 
I  Special    First 
I  Aid  Cabinet 

Gloves  and  Clothiag         Respirators 
Breathing  Apparatus 

And  all  other  safety  devices  for  mines 

E.  D.  BULLARD 
268  Market  St. 

SAN  FRANCISCO,  GAL. 

130  S.  Broadway 

LOS  ANGELES,  GAL. 

POSITIONS    AVAILABLE 
Announcements  in  this  column  are  secured  through  the  co-opera- 

tion of  manv  of  the  largest  mining  companies  in  the  United  Stales. 
Advertisements  under  this  heading  will  be  inserted  two  times  with- 

out charge.  Additional  insertions  charged  at  the  rate  of  2c.  per word,  including  address. 

MILL  MAN.  with  good  knowledge  of  flotation  and  eyanidation.  to  take 
night  shift:  assajJer  and  sui-vevor  with  knowledge  of  metallurgy:  mecnamc 
for  steam  plant:  shaft  man  for  wet  shaft:  Spanish  and  experience  with 
Mexican  labor  essential:  mine  and  70-ton  mill  located  on  railway  on  the 
west  coast  of  Mexico:  state  experience  with  reference.  Address  PA  811. 
Mining  and  Scientific  Press.  3-11 

WANTED — Two  mill-men  for  small  amalgamating  and  concentrating 
plant.  Wa^es  $5  per  day:  references  required.  Address  PA  819.  Mining 

and  Scientific  Press.    3-^o 

•;iiiliiiiiiiiililriiiiiiiiir)iiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiililiiiiiMiiiiiiiiiiilililliiiiiiniiiiiiiiiriiiiiiiiiiiiiiiillttiiiMniiiilllt'£ 

I                                                          PUMPS — Power  1 
I  1 — 6V4x4  3/16x34  Reidler.  Horizontal  I 
I  ,3 — 10x10  Deane,  Vertical  Triplex  S 
=  1 — 9x10  Deane.  Vertical  Triplex  = 
i  1 — 8x10  Deming.  Vertical  Triplex  i 
=  1 — 7x8  Piatt.  Vertical  Triplex  i 
=  1 — 5V.X8  Deming.  Vertical  Triplex  = 
i  1 — 5x8  Dean,  Vertical  Triplex  = 
S  1 — .5x6  Aldrich.  Horizontal  Triplex  = 
I  1 — 31,2x6  Gould.  Vertical  Triplex  s 

I  PUMPS — Steam,  Outside  Packed  | 
i  1 — 15  and  26x8x24  Knowles.  Duplex  Compound  i 
i  6 — 14  and  20x7i/jxl8  Worthington.  Duplex  Compotmd  = 
S  10 — 25  and  38x4  %x34  Worthington.  Duplex  Compound  5 
=  1 —  9  and  14x10x13  Smith-Vaile.  Duplex  Compound  = 
I  1 — 14x6x13   Knowles.   Single  = =  1 — 10x6x13  Jeansville.  Duplex  s 
B  1 —  9x6x  6  Buffalo.  Duplex  i 
=  1 —  6x4x   6   F-M.  Duplex  S 
i  1 —  6x4x  6  Knowles.  Duplex  = 
i  1 —  6x3x  6  F-M.  Duplex  | 

I                                         PUMPS — Steam,  General  Service  | 
I  1 — 14  and  20x10x18  F-M.  Duplex  Compound  i 
E  1 — 14x10  V-X13  Knowles.  Duplex  1 
I  1 — 14x10x10  Deane.  Duplex  = 
=  1 — 14x8V.  xl3  Snow.  Duplex  = 
=  3 — 14x7x13    F-M.  Duplex  i 
=  1 — 13x7x13  Snow.  Duplex  5 
i  1 — 10x6x13   F-M.    Duplex  = 
E  1 — 10x6x10  Snow,  Duplex  = 
=  1 —  8x6x10  Snow.  Duplex  = 
i  1 — 12x5x13  Snow,  Duplex  S 
S  1 —  8x8x12  P-M.  Duplex  3 
=  1 — 8x5x13  F-M.  Duplex  = 
=  1 — 71*^x4^4x10  Deane.  Duplex  s 
S  8 —  6x4x   6   Duplex  Pumps  = 
=  1 — 51.4x31^x5  Deane.  Duplex.  = 

I  1 — iVix3x4  F-M.  Duplex  = 
i                                                             SINKING   PU.MPS  I 
i  3 — No.  11  Cameron  5 
=  .'J — No.  9-B  Cameron  i 
i  1 — No.   8  Cameron  S 
=  3 — No.   7  Cameron  S 

I  1 — 10x5x13   Snow.  Duplex  = 
=  1 — 7x3Vjxl0  Snow,  Duplex  5 
=  3 — No.  5  Cameron  = 

I  1 — 5x6  Knowles  Electric  Sinker  5 
i  1 — l'-jx6  Gould  Electric  Sinker  | 

I  We    are    Western    representatives    of    N.-VSHVILLE    INDUSTRIAL  | 

I  CORPORATION,    handling    the    "OLD    HICKORY"    Powder    Plant    at  | 
i  Jacksonville,  Tennessee.     Full  information,  prices,  pbotographs,  etc.,  = 
I  can  be  furnished  by  us.  | 

I         THE  MORSE  BROS.  MACHINERY  &  SUPPLY  GO.,       | 
i  DENVER.  COLORADO  i 

I.,   ,   iiiiiii   Ill   inn   1   1   11   inniniinnii   1   linniiin   niinnii   limnniiirani.- 
Ziiniinin^    "iin   1   "inni   "   11   '   '   "   """"   '   '   "   '   i 

I  PIPE  CASING  —  VALVES  —  FITTINGS  | 
I  Used  and  New.     Tested  and  Guaranteed.  | 

i  PACIFIC  PIPE  COMPANY 
233  Howard  Street 

San  Francisco,  CmL     | 

:iimiiiiniiiiiiiiiiiiiitiiiliilinillltlllMMllllllltiiiiiniiiiiiiiiiiiiililiMiiiiMiniiiiiiliniiiniiinliiiiiiiiiiiniiMillili iniinniiininiiinniliniir 

i   11,111   iiiinii   nil   nil   nil   I   ninniiinniimiiiiniilinnui   1   nun   11   iiiiinill!! 

^i„i,   iiinininninmi   "imn   n   iiiiiin   1   inninnminni   iiim   ni   11   1   i>»a 

I  HENRV    B.   LISTER,  I 
I  ATTORNEY  AT  LAW  | 

=               Notary  Public  and  Commissioner  of   Dteds   for  New  Tork  = 
i               SOS  Pacific  Bdg.    Fourth  nnd  Market  Streets.  San  Francisco  = 

5   ,„„„   „„   I   iini   nil   n   I   iiiini   <   """"   ""   itnniiiiiiii   mi.' 
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KATES;    One-half    Inch,    $20    per    year»    subscription    Included.      Combination    rate    with 
The  MlniDE  Ma^zine  (London),  one-half  Inch  In  each,  $40  per  year,  subscription  Included 

ABRAHAMSON,   Hjalmar 

61838  U.  S.  NaCl  Bank  Bdg.,  Denver.  Colo. 

No  professional  work  undertaken 

BEAM,   A.   MiUs 
METALLURGICAL   AND   CONSULTING 

ENGINEER 
807   Central   Savings   Bank   Bdg,. 

Denver.   Colorado 

BROWN.   R. GiUnan 

CONSULTING   ENGINEER                        | 

Pinners 
Hall,   London. 

EC.   2 Cable 
Arpeb.v Dsual  Codes 

ADDICKS,   Lawrence 
CONSULTING  ENGINEER 

61  Maiden  Lane.  New  York  City 
Cable:  Galie.  New  Tork 

BEATTV,   A.   Chester 
CONSULTING   MINING   ENGINEER 

25    Broad   St.,   New    York 
No  professional  work  entertained 

Cable:  Granitic 

BROWNE.   Spencer   C. 
MINING   ENGINEER 

2  Rector  Street.  New  Tork 
Cable:  Spenbrowne.  New  Tork 

AGCILAR-REVOREDO,   J.   F. 
CONSULTING   MINING  ENGINEER 

Examination,    valuation    and   development   of 
mines    in    Bolivia 

Casilla   178.    Oruro.    Bolivia 

Hamilton.  Beauchamp.  Woodworth,  Inc. 
BEAUCHAMP,   F.   A. 

METALLURGIST 
Specialty:   Flotation 

419  Emharcadero.   San   Francisco 

Burch,  Hershey  &  White 
BURCH,   Albert 

CONSULTING  ENGINEER 
Crocker  Bdg..   San  Francisco 

Cable:  Burch  Usual  Codes 

ALDREDGE,   Walter  H. 

MINING  AND  METALLURGICAL  ENGINEER 

41  East  42nd  St..  New  York 

BEDFORD,   Robert   H. 

MINING  ENGINEER 

Grass  Valley,  California 

BURCH,   H.   Kenyon 
CONSULTING   ENGINEER 
Phelps    Dodge    Corporation, 

Copper  Queen  Branch 
Bisbee.   Arizona 

ARNOLD,   Ralph 
GEOLOGIST    AND    PETROLEUM    ENGINEER 

639  South  Spring  St.,  Los  Angeles,  Cal. 
42  Broadway,  New  York 

Cable:  Ralfamoil  Code:  Bentley's 

BELLINGER,   H.   C. 
METALLURGICAL  ENGINEER 

%  Chile  Exploration   Co. 
120  Broadway,   New  York 

BURGER,   C.   C. 

MINING   ENGINEER 

71  Broadway,  New  York 

B  C.  Austin      G.  E  Gamble      W  V.  Wilson 
AUSTEN,   WILSON   &  GAMBLE 

MINING  ENGINEERS 
318  Kohl   Bdg.,   San  Francisco 

Cable:  Austin  Usual  Codes 

BERGER,   W.  F.   B. 

CONSULTING    MINING    ENGINEER 

120  Broadway,  New  York  City 

BURGESS,   John   A. 
MINING   ENGINEER   AND   GEOLOGIST 

648   Mills   Bdg.,   San   Francisco,   Cal 

BALL,  Sydney  H. 
MINING   GEOLOGIST 

42   Broadway,    New   York 
Cable :  Alhasters  Rogers.  Mayer  *  Ball 

BLANKINSHIP,   J.   W.,   Ph.D. 
CONSULTING   PLANT-PATHOLOGIST 

Specialty;    Smoke    and    Other   Industrial    Injury 
to  Vegetation.     14  years  experience  in  America 
and  Europe.     2525  Hilgard  Ave.,  Berkeley.  Cal. 

CALLOW,   J.   M. 
Pres.  General  Englneerlne  Co. 

CONSULTING    METALLURGICAL    ENGRS 
Room  3022.  No.  120  Broadway,  New  York 

159  Pierpont  St..   Salt  Lake  City    Utah.   US  A 

B.'i.NCROFT,   Rowland 
MANAGER.    SINCLAIR   PANAMA    OIL, 

CORPORATION 
Panama  City.  Republic  of  Panama 

Cable:  Howban  Code:  Bedford  McNeill 

BOISE, 
Charles 

w. MINING ENGINEER 
Foreign  Exploration 

Room  1507,  14  Wall  Street,  New 
Cable:  Mukeba 

York 

CAMPBELL,   J.   Morrow 
MINING  GEOLOGIST  AND  ENGINEER 

Messrs.  Steel  Bros.  &  Co..  Ltd.. 

Rangoon.   Burma 

BANKS,  Charles  A. 
MINING  ENGINEER 

612  Pacific  Bdg..  Hastings  St.  W.. 
Vancouver.   B.  C 

Cable:  Bankca  Code:  Bedford  McNeill 

BOTSFORD,   R.   S. 
MINING   ENGINEER 

Room   2083.   No.   50  Church   St.. 
New   York   City.   U.   S.   A 

CARPENTER,   Alvin   B. 
MINING  ENGINEER 

702  Pacific  Finance  Bdg.,  Los  Angeles 

BARBER,   Ray   J. 
MINING   ENGINEER 

Burllngame,  California 

BRALY N. B. 
MINING ENGINEER 

Time standards  in  Mining                        | 
Butte. Montana 

CHANCE  &  CO.,  H.  M. 

COAL  MINING  ENGINEERS 

839  Drexel  Bdg..  Philadelphia 

BARRY, John  G. 
MINING GEOLOGIST AND ENGINEER 
ExploraUons.     examinations,     development 

Speaally.    Mexico 
%  A.  S.  &  R.  Co.,  Mills  Bdg..  El  Paso.  Texas 

BRAYTON,  Corey   C. 

MINING   ENGINEER 

2937  Magnolia  Ave..  Berkeley,  Cal. 

CHANNING,   J.   Parke 
CONSULTING    ENGINEER 
61    Broadway.    New    York 

BATTEN,   H.   L. 
.MINING   ENGINEER 

614  Pender  St    W..    Vancouver.    B    C 
Cable:  Alamorr  Code:  Bedford  McNeill 

BRODIE.   Walter   M. 

MINING    ENGINEER    AND    METALLURGIST 
4  7  Cedar  St..  New  York 

CHASE, 
Charles A. 
MINING ENGINEER 

825-826  Cooper  Bdg.,  Denver Liberty 
Bell   G    M Co  .   Telluride. 

Colo 










